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Sound Business 


From the vast amount of information contained in the 1958-59 reports of 
the Electricity Council, the Central Electricity Generating Board and the 
twelve Area Boards we endeavour in this issue to depict the progress of the 
industry during the year ended last March. Progress has, of course, con- 
tinued although the rate has not quickened. The increase in the sales of 
electricity was 7:5 per cent, which was about the same as in 1957-58. For 
this the domestic customers were mainly responsible; their consumption 
rose by 12°8 per cent. The hesitant nature of industrial production 
was reflected in the increase of only 3:7 per cent in sales to industry, 
and much of this is said to have been due to change-overs to electricity from 
other fuels—not so much to industrial expansion. Once more the use of 
electricity in rural areas made a big advance—17 per cent—but again the 
Electricity Council complains that the average individual use was too small 
to be remunerative. 

There was a remarkable growth in the sales of domestic appliances by 
the Area Boards, particularly in the case of refrigerators and washing 
machines; the latter are clearly being preferred to wash boilers nowadays. 
The report shows that a great deal of the appliance business is still in 
“ private” hands; for instance, the Boards supply only 20 per cent of the 
washing machines and refrigerators and even cooking appliances (probably 
the smaller types) are sold otherwise than by the Boards to the extent of 
35 per cent. This is a matter of interest to electrical contractor-retailers 
who will also note that the net surplus of the Area Boards from installation 
work and the sale of “ fittings *’ rose from {1-7 million to £3-7 million, 
which was partly due to a higher gross profit margin. 

This domestic advance makes the matter of distribution reinforcement 
all the more urgent and it is satisfactory to learn that more attention (and 
money) is being devoted to that side of the business. In the meantime the 
installed generating capacity continues to rise; during 1958-59 it went up 
by nearly 5 per cent to 25,409 MW. Three new stations were put into 
operation. One of them, Blyth “ A,” has the first of the 120 MW units now 
being commissioned. In view of the coal situation the plans for using 
oil-firing were further modified during the year. 

From the public’s, superficial, point of view perhaps the outstanding 
feature of the report is the record surplus of £27-3 million (none of the 
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Boards incurred a deficit in 1958-59). In relation to 
the industry’s revenue ({517-8 million) the figure is 
not really high for it amounts, as the Council says, to 
less than a tenth of a penny per unit. It is needed to 
meet the large measure of self-financing which the 
industry has been called upon to undertake, a policy 
adopted by all sound industrial concerns, as the elec- 
tricity supply industry should be regarded. 


NUCLEAR COLLABORATION 


One of the results of what Sir John Cockcroft referred 
to last week as the “ recession in the development of 
nuclear power ” is that the Central Electricity Generat- 
ing Board will have to choose between only three instead 
of five tenders for its next nuclear stations at Dungeness 
and Sizewell. The decision of the General Electric/ 
Simon-Carves Atomic Energy Group to submit joint 
tenders for these and future stations follows the similar 
agreement last month between the Nuclear Power 
Plant Co. and A.E.I.-John Thompson and was not 
unexpected. Though there appears to be no lack of 
faith in the long-term prospects, there has been much 
concern among the groups at the amount of time and 
money expended on fruitless tendering and the realisa- 
tion that there is no immediate chance of spreading 
the high research and development costs over a number 
of export orders. 

How far the new policy of collaboration will extend 
has not been revealed. Unless there is further amal- 
gamation the allocation of production work between 
the constituent companies would appear to present 
difficulties. On the other hand, by avoiding duplication 
of work on research and the preparation of tenders, 
effort should be available for other, possibly more 
advanced, projects, such as small sized reactors. In 
any case the present trend towards fewer, larger groups 
indicates a strengthening rather than a break-up of the 
consortium system. 


APPEARANCE DESIGN TRAINING 


The emphasis currently placed on appearance design, 
although stemming from some earlier, comparatively 
isolated, attempts in various branches of engineering 
and also from the established engineering dictum that 
“what looks right is right,” is a relatively recent 
development but is rapidly growing. Although the 
idea that machinery is required merely to be functional 
still exists in some quarters, it is generally recognised 
that if some form of finish has to be applied advantage 
may well be taken of the opportunity to provide a pleas- 
ing appearance. 

In this connection, students taking a draughtman- 
ship course in the training drawing office associated 
with the new education building opened at the B.T.H. 
Rugby works recently by the Minister of Education 
spend some 15 per cent of their course time on appear- 
ance design. A competition is held in which engineer- 
ing and isometric drawings are prepared from a 
specification of such items as a § h.p. direct-on-line 
starter, an industrial hotplate, a terminal box and a 
hand-microphone. The models of the successful 
designs displayed showed that considerable thought 
and not a few original ideas are employed, and it must 
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be encouraging for those still in training to know that 
already their ideas are being considered for incorpora- 
tion into regular products. 


PRACTICAL TRAINING 


The official opening of the new B.T.H. education 
building brings to mind the conference held by the 
Institution of Electrical Enginesrs on 21st November 
last to discuss the dearth of practical training facilities. 
The only solution was agreed to be the setting up of 
group training schemes on the lines of the then exist- 
ing S.E.T.S. (Scottish Electrical Training Scheme). 
S.E.T.S. is still unique although the provision of more 
facilities for practical training is urgently required to 
keep pace with the growing output of universities and 
technical colleges. In the past, most of the training 
facilities have been provided by the larger firms but 
these have now reached, if not exceeded, their capacity. 

In a notice of their annual conference, S.E.T.S. state 
that they believe that they will be able to report in 10 or 
15 years’ time that the group training scheme produces 
better trained engineers than any other industrial train- 
ing scheme in the United Kingdom. We are prepared 
to believe this and we are dismayed to learn from the 
I.E.E. that no other firms have yet come forward to 
form group schemes. The I.E.E. has made a con- 
siderable effort in the past ten months and is con- 
tinuing to persuade small firms to join in these schemes, 
but it seems that the directors of these firms are quite 
prepared to “ cut their own throats ” by ignoring the 
schemes. 


REACTIONS 


While visiting a control gear manufacturer’s works 
recently, we had the opportunity of comparing our 
reactions with those of an automatic control system. 
After a number of attempts, we were able to correct a 
disturbance applied to the system in a time comparable 
to that taken by the automatic system but not with 
such a smooth curve. It seems important, therefore, 
that control engineers in charge of automatic systems 
should acquire some dexterity in cases of failure of the 
control system. Although nuclear power stations are 
not designed for complete automatic control, it is 
essential for the operators to undertake some form of 
training. For this reason, and in view of the high 
capital cost of a nuclear power plant and the consider- 
able expense involved in its unintentional shut-down, 
control equipment simulators have been built to train 
future control engineers. 

At an exhibition held earlier this week by Elliott 
Nucleonics, Ltd., we were able to inspect a simulator 
designed to train operators for a nuclear power plant 
having a graphite-moderated and gas-cooled natural 
uranium fuelled reactor with six heat exchangers and 
using a dual-pressure steam cycle. This simulator will 
shortly be installed at the C.E.G.B. laboratories at 
Berkeley power station. With this instrument the 
reaction of the trainee can be observed and he can be 
instructed in the correct counter-action to be taken in 
the event of a number of different faults taking place. 
It seems paradoxical that, to prevent automatic control 
schemes becoming unstable, our future operators should 
be trained by inanimate computers. 








Yvammyyur | 
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Electricity Supply in 1958-59 


REPORTS OF THE COUNCIL AND BOARDS 


The twelve months ended 3lst March last was the first complete year of 
operation since the reorganisation of the electricity supply industry under 
the 1957 Electricity Act. Below we summarise the reports of the fourteen 
bodies, headed bv the Electricity Council, which now constitute the industry 


Tus week the first annual report of the Electricity 


TABLE !|.—-CONSUMERS AND SALES 






































Council was published (H.M. Stationery Office, price aeane 
11s 6d). It covers the period from the Council’s incep- No.of | Percent | Electricity | Per cent 
* . Class Consumers | inc. or dec. 1958-59 _ linc. or dec. 
tion, 1st January, 1958, to 31st March this year, but to 31.3.59 | on 1957-58 | Million kWh) on 1957-58 
enable comparisons to be made figures for the year ended | Domestic ae 368 931 a a 2 24.936 ~ +198 
31st March are given. At the same time the first report | farm... Ri 1% a + 
of the Central Electricity Generating Board (price 10s 6d) | Combined domestic 
and the reports of the twelve Area Boards (prices ranging | inancar" |  T71'e00 re + 30/359 +" 
from 3s 6d to §s) were made available. - Public Lighting 4,519 28 675 +71 
It is shown by the Council’s report that the number Railway } “ 163 1.32 “7 
of consumers rose by a slightly smaller proportion (2-1 | °“°** et eed = 
per cent) than in 1957-58 (2-4 per cent), continuing the _| A!" classes - 15,182,772 | +21 | 78,098 7s 
tendency of recent years; the total at 31st March last was 
15-2 million. The general rise in electricity sales, at refrigerators. Mention is made of the stimulating effect 


7-5 per cent, was very slightly higher than in 1957-58 
(7-4 per cent). It will be seen from Table 1 that while 
domestic consumption (accounting for just under a third 
of the total) increased by 12-8 per cent, industrial sales 
(roughly half of the total) were only 3-7 per cent higher. 
Only traction supplies suffered a decline; even railway 
consumption was lower. The Area Boards’ sales are 
analysed in Table 2 and their financial results in Table 3. 

The rise in domestic sales is attributed more to increased 
use by existing consumers than the connection of new 
ones. The Area Boards’ own sales of appliances con- 
tinued to rise. Only washboilers registered a decrease 
(from 79,591 to 77:950) but this was more than compen- 
sated for by a rise in washing machine sales from 71,711 
to 126,337. Cookers sold numbered 285,527 (against 
228,802) and refrigerators advanced from 49,962 to 
82,687. 

Readers are reminded that the Boards’ appliance sales 
are only part of the business; it is stated in the report 
that the Boards are responsible for about 65 per cent of 
cooker sales, 50 per cent of washboilers, 35 per cent of 
water heaters and 20 per cent of washing machines and 


TABLE 2.—ANALYSIS OF AREA BOARDS’ 


of hire-purchase and purchase-tax relaxations. The 
increasing use of spin dryers and floor-warming is referred 
to; the floor-warming load is reckoned to be approaching 
20,000 kW, largely installed during the period under 
review. It is pointed out that domestic block-storage 
heaters, if they were available free of purchase tax, would 
form a useful off-peak load. 

Greater emphasis is now being laid on the badly-needed 
reinforcement of distribution systems but the arrears will 
not be overtaken for several years. Further progress was 
made with rural electrification and at the close of the 
period 76-9 per cent of all farms were connected to the 
supply, in addition to other rural premises. 

While the average consumption per farm has continued 
to rise (it was 7,050 kWh in 1958-59) it still remains far 
below the economic level—6o per cent of farms use less 
than 200 kWha quarter. This is attributed largely to the 
farmers’ difficulty of securing capital for electrical equip- 
ment although some assistance is now available. Tribute 
is paid to the work of the British Electrical Development 
Association, the Electrical Research Association and other 
bodies for their work in the field of rural electrification. 


SALES 




































































Sales of Electricity (Thousands of kWh) 
No. of $= |———____|__—_- { 

P 1 p s Inc. over 

Board at 30.6.58 (nearest Domestic Farm Com- Industrial Public Traction Total 1957-58 

(Thous. ye , thous.) mercial Lighting Sales* per cent 
London 4,928 1,760 2,966, 581 2,175, 208 1,818,254 113,904 | 35,586 7,110,431 77 
S. Eastern 3,471 1,221 2,403,719 103,140 700,067 1,459,081 47,676 17,025 4,830,314 We? 
Southern 4,047 1,346 2,590,973 217,247 870,331 2,357,598 44,531 19,503 6,245,425 12°7 
S. Western 2,164 754 1,235,975 113,005 603,960 987,641 25,796 — 2,966,377 10°3 
Eastern 5,181 1,744 3,408,056 198,215 1,025,919 2.7%, 66,324 32,165 7,700,483 87 
E. Midlands 3,843 1,304 1,940,252 195,557 652,729 3,440,500 58,828 20,798 6,430,856 72 
Midlands 4,265 1,392 2,426, 166,289 788,350 4,800,270 58,750 19,607 8,448,902 78 
S. Wales 2,012 628 827,588 52,245 386,028 3,558,698 29,632 9,327 4,863,518 47 
Merseyside & N. Wales 2,911 905 1,417,501 102,054 625,782 2,771,627 43,007 16,546 5,061,428 66 
Yorkshire 4,247 1,494 2,035,609 117,036 710,389 5,083,234 69,733 75,335 8,284,871 38 
N. Eastern 3,054 1,019 1,223,414 73,83! 543,861 2,798,986 40,300 55,214 4,735,606 37 
N. Western 4,578 1,616 2,459,612 158,275 876,837 4,544,371 32,080 308 8,395,015 38 
Totals ... 44,701 ~ 15,183 24,935,686 1,497,475 9,959,461 36,417,226 674,561 329,414 | 75,073,226 71 











* Including combined domestic and commercial supplies as follows (thous. kWh): South Eastern 99,606; Southern, 145,242; Eastern, 172,838; East Midlands, 128,192; 
Midlands, 189,547; Merseyside and N. Wales 84,911; Yorkshire 193,535; North Western, 245,532. 
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TABLE 3.—AREA BOARDS’ FINANCIAL RESULTS 
| 
Surplus from Trading | 
— — - Interest Surplus, or 
Area Boards Year Trading Trading Other and it (—), 
R Expenditure Percentage i] Fi i before 
Amount of Trading Expenses Transfers to 
Revenue Reserves 
£ £ £ % £ £ 
London 1958-59 61,099,888 55,705,582 5,394,306 8-82 299,070 2,064,364 3,629,012 
1957-58 55,956,178 728, 3,227,814 5:77 281,165 2,053,151 1,455,828 
South Eastern 1958-59 35,268,851 33,323,769 1,945,082 5°51 181,405 1,373,376 753,111 
1957-58 31,619,143 1,354, 264,145 0-83 185,527 1,256,494 8 
Southern ... 1958-59 130,919 664, 3,466,839 7-86 207,001 2,014, 1,659,760 
1957-58 38,762,260 37,207 326 1,554,934 4-02 176,817 | 849,242 —I17,491 
South Western ... 1958-59 22,713,631 21,125,523 1,588,108 6-98 150,982 1,126, 612, 
1957-58 20,733,648 19,587 668 1,145,980 5-18 139,484 1,057,753 227,711 
Eastern 1958-59 56,994,992 51,311,226 5,683,766 9-98 446,765 2,857,918 3,272,613 
| 1957-58 51,285,880 48,218,108 3,067,772 5-99 463,418 2,725,112 806,078 
East Midlands | 1958-59 41,969,044 38,152,519 3,816,525 9-08 6,258 2,092,685 1,860,098 
1957-58 37,223,866 35,444,483 1,779,383 477 131,827 1,974,076 —62,866 
Midlands 1938-59 52,193,359 49,990,403 2,202,956 422 759 2,316,107 118,608 
1957-58 47 821 ,338 46,586,164 1,235,174 2-58 52,565 2,130,329 —642,590 
South Wales 1958-59 26,781,580 25,040,323 1,741,257 6°52 141,929 1,396,269 486,917 
1957-58 25,236,824 23,568,045 1,668,779 6-59 93,896 1,242,295 520,380 
Merseyside and North Wales 1958-59 30,280,428 29,158,272 1,122,1 3-71 168,575 1,161,460 129,271 
1957-58 28,762,505 28,017,270 745,235 2-59 153,288 | 044,345 —145,822 
Yorkshire 1958-59 47,880,205 44,744,273 3,135,93 6°55 286,714 2,256,717 1,165,929 
1957-58 45,224,399 42,440,195 2,784, 6-17 270,309 2,129,338 925,175 
North Eastern 1958-59 30,511,198 28,478 846 2,032,352 6-66 178,643 1,339,431 871,564 
1957-58 28,255,027 26,841 ,486 1,413,541 5-00 156,858 1,246,620 323,779 
North Western ... 1958-59 53,476,434 49,689,588 J 7-09 275,858 2,050,255 2,012,449 
1957-58 50,031,020 47,897 693 2,133,327 4-26 290,497 2 1,977,272 446,552 
TOTALS ... - | 1958- 59 502, 076, 535* 466,160,410" 35,916,125 7-16 2 704, 959 22,049,3 16,571,718 
1957-58 | 459,865,834* | 438,845,546* 21,020,288 4-57 2,595,651 20,686,027 2,929,912 











Lighting still accounts for more than half of commercial 
consumption but refrigeration and heating are advancing. 

The small increase in industrial consumption (3-7 per 
cent) was made in the face of a 1-7 per cent decline in 
the index of industrial consumption, due, it is said, to 
the replacement of other fuels by electricity. The average 
consumption per worker (including electricity generated 
at industrial power stations) was 4,500 kWh in 1958-59; 
in the United States the average figure is 19,000 kWh. 


* These totals exclude inter-Area Board bulk supplies: 


charges for high 


TABLE 4.-THE INDUSTRY’S TRADING RESULTS 


1957-58, £1,046,254; 
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REVENUE 
Sales of electricity 
Interchange of supplies ‘with South of 
Scotland Electricity Board 5 
Sales of steam ae 
Rentals of meters, apparatus, etc. ‘ 
Income from public lighting maintenance 
Surplus on contracting and sales of 
fittings este 


Rents receivable and other miscellaneous 
income ion wile 


} 
| Income from subsidiary companies 
} 


Total revenue ... 


less EXPENDITURE 


| 


Generation costs and percanes of elec- 
tricity ... i 
Main transmission costs ... 
Distribution costs 
Consumer service 
Meter reading, billing and collection of 
| electricity accounts... - 
| Administration and general expenses . eee 
| Training, safety and welfare 
Research and development 
Rents, insurances, etc. 
Payments in lieu of rates 
Changes in systems of supply (con- 
sumers’ apparatus) ‘ 
Depreciation of fixed assets ‘ 
Amount written off intangible assets— 
Balance of consideration 
Contribution to Central 
Fund awn a 
| Interest... 
| Financing expenses 


Guarantee 


Total expenditure 


| Consolidated surplus, before transfers 
to or from reserves 


kWh sold (million) 


.| 2734 
‘ | 78,098 








4 








; 1958 9 
Increase 
} Pence or 
3 per | per | Decrease, 
million | cent | kWh | (—), on 
sold 1957-8 
| £ million 
505-83 97-70 1-554 41-73 
‘| 3B | 82 | saat] set 
. “15 . 0-01 
2-46 0-47 | 0-008 —0-07 
273 | 0-53 0-008 0-14 
3-66 0-71 | 0-011 1-92 
0-06 0-01 0-02 
0-97 | 0-19 | 0-003 0-09 
. 517-75 | 100-00 | 1-591 43-90 
=< 45-86 ozs 6-79 
0-66 ; 0-36 
30-75 5:94 | 0-094 1-13 
15-76 304 | 0-048 0-58 
10-33 1-99 0-032 0-37 
15-19 2-93 | 0-047 0-77 
5:34 | 1-03 0-016 0-52 
4) 0-18 oo 0-15 
. 0-52 | 0 0-17 
22-85 441 0-070 3-29 
250 | 048 | 0-008 0-58 
80-48 15:54 | 0-247 1-18 
2-00 0:39 | 0-006 
0-50 0-10 | 0-002 0-50 
60-12 11-61 0-185 6-49 
0-18 0-04 | 0-00! —— 26 








490-41 | 94-72 | 1-507 | 32-62 





san | ooo | 128° 








1958-59, £1,223,994. 


On the subject of tariffs it is stated that some Boards 
introduced modifications, but only the Midlands Board 
increased its price level generally. 
reference is made to the reduction by the Central Elec- 
tricity Generating Board of the basic running charge of 
its bulk supply tariff, while raising the demand charge. 
Revision of the Area Boards’ industrial tariffs will generally 
include increases in m.d. charges, reductions in running 


In this connection 


load factors, and adjustment in coal- 
clause and h.v. charges. 

One section of the report deals with 
planning, progress and research and 
it sets out the methods adopted in 
planning and providing power 
stations and transmission systems. 
It includes a great deal of matter 
covered in the Generating Board’s 
report. There is also in this section 
further reference to the need for 
extending and reinforcing distribution 
systems. Some details are also given 
of the lines of research which are 
being pursued by the Council and the 
Boards. Particular mention is made 
of utilisation research which deals 
with present uses and the develop- 
ment of new _ techniques and 
applications. 

After reviewing the organisation 
and administration of the system the 
report deals with employment in the 
industry. At the close of the period 
the total number employed was 
187,065 of whom 535 were with the 
Council, 53,128 with the Generating 
Board and 1 33.402 with the Area 
Boards. The total represents an 
increase of only o-9 per cent. 
Altogether there were 119,784 
manual workers, representing 64 per 
cent of the total. 

After meeting interest on stocks, 
Exchequer advances and other capital 
liabilities the consolidated surplus of 





Area Bi 














London 
South E 
Souther 
South \ 
Eastern 
East Mi 
Midlanc 
South \ 
Mersey 
Yorksh 
North 

North 


TOTAL 











* Salar 
charges. 
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the industry amounted to £27-3 million, the largest earned 
by the industry since nationalisation. It represents less 
than o-1d per kWh sold. The trading results of the 
industry as a whole are summarised in Table 4. All 
surpluses are used in financing capital requirements. The 
1958-59 contribution reflects the higher level of self- 
financing which has been envisaged. There was a sub- 
stantial rise in the net surplus from contracting and the 
sales of fittings—from {1-7 million in 1957-58 to £3-7 
million in 1958-59. The gross profit margin was raised 
for both contracting work and sales of fittings (see Tables 
5 and 6). 

The net additions to capital expenditure raised the 
gross book value of fixed assets at 31st March, 1959, to 
£2,556-15 million, an increase of 10-5 per cent over the 
figure at 31st March, 1958. Total depreciation and other 
provisions amounted to {914-12 million, an increase of 
£74-66 million, and the written-down value of fixed assets 
was therefore £1,642-03 million or 64-2 per cent of their 
gross book value. The industry’s actual capital expendi- 
ture on fixed assets during the year amounted to £257-13 
million and its total capital requirements (allowing for 
reduction in working capital) to £250-40 million. The 
working capital of the industry at 31st March last was 
£35-68 million. The total reserves of the industry at the 
close of the period (including revenue balances) were 
£126-4 million. ‘ 
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The Generating Board’s accounts which appear in that 
Board’s own report show that it had a surplus of {10-76 
million, allowing for an increase of £5-9 million in 
depreciation charges due to the shorter depreciation lives 
and revised methods now used. The Generating Board’s 
capital requirements during the year were £164 million. 
Of this total £103 million, or 63 per cent, was met by 
borrowing and 37 per cent came from reserves and 
surpluses. In the case of the Area Boards the total capital 
requirements amounted to {90-02 million, against £87-09 
million in 1957-58; of this 35-8 per cent was met by 
borrowing. During the year the indebtedness of the Area 
Boards to the Electricity Council increased by £32-24 
million to a total of {602-08 million. 


Generation and Main Transmission 


Particulars given in Table 7 show the kWh output in 
1958-59 of all generating stations of the Central Electricity 
Generating Board (i.e. those in England and Wales) to have’ 
been 5-9 per cent more than in the previous year. All 
but o-18 per cent of the total was produced by steam 
stations, statistics for which are presented in Table 8. 
The twenty most efficient stations, thermally, which con- 
tributed over 30 per cent of the national output, achieved 
an average of 30-3 per cent (kWh sent out); twelve of 
these, led by Castle Donington (33-04 per cent), reached 
over 30 per cent. Of the coal burned about one-third 





TABLE 5.— ELECTRICAL CONTRACTING AND SALES OF FITTINGS TRADING ACCOUNTS, 1958-59 
























































| Contracting i} Sales of Fittings | | 
Sales | Direct Cost of Sales I Sales [ \ 
Area Boards H.-P. Wages, | H.P. Total 

| Cash and Superan- | Gross | Cash and Direct Gross \ Gross 

| and Similar Total Materials) nuation, | Trans- Total Profit | and Similar Total | Cost of Profit Profit 

Credit | ies | ete. | port || Credit | Sales | Sales 

ers ee ee ee £ eS £ £ £ £ a ee 
London - | 2,233,225 | 116,369 | 2,349,594 | 1,027,835 905,622 42,664 | 1,976,121 373,473 || 936,853 | 1,670,142 | 2,606,995 | 2,058,721 548,275 921,748 
S. Eastern ... | 1,303,194 59,049 | 1,362,243 523,867'| 433,550 1,009 958,426 403,817 || 1,395, 1,926,903 | 3,322,631 | 2,597,758 724,873 || 1,128,690 
Southern ... 1,786,894 | 144,639 11931533 | 716,504 632,783 | 73,427 1,422,714 508,819 || 1,549,195 | 1,794,105 | 3,343,3 2,622,197 721,103 || 1,229,922 
S. Western... | 1,068,070 | 78,270 | 1,146,340 | 427,788 393,255 35,698 856,741 599 || 1,147,532 | 1,676,487 | 2,824,019 | 2,174,366 649,653 939,252 
Eastern ... | 2,689,865 | 348,799 3038,664 | 1,413,775 838,410 | 52,117 | 2,304,302 734,362 || 2,216,494 | 4,608,521 | 6,824,745 | 5,345,409 | 1,479,336 || 2,213,698 
E. Midlands. 631,853 116,025 747,878 | 362,853 196,934 1,827 561,614 186,264 || 608,942 | 949,502 | 1,558,444 | 1,229,236 329,208 | 515,472 
Midlands >| 2,365,063 377,254 | 2,742,3!7 | 1,292,455 882 78,617 | 2,075,954 666,363 || 1,330,045 | 3,397,611 | 4,727,656 | 3,718,063 | 1,009,593 || 1,675,956 
S. Wales * 588,976 99,616 688,592 | 319,546 201,105 31,832 552,483 136,109 || 480,561 | 1,854,143 | 2,334,704 | 1,833,452 501,252 l 637,361 
Merseyside | i] 

N. Wales ... | 770,687 125,501 896,188 412,945 283,292 14,236 | 710,473 185,715 648,440 | 1,519,998 | 2,168,438 | 1,715,704 452,734 638,449 
Yorkshire ... | 992,093 176,842 | 1,168,935 558,226 316,259 21,921 | ; 272,529 ex 078 | 1,780,577 | 2,457,655 | 1,940,718 516,937 || 789,466 
N. Eastern... | 584,894 85,808 670,702 424,738 120,695 5,797 551,230 119,472 | 182 | '964,075 | 1,414,257 | 1,113,742 300,515 || 419,987 
N. Western | 1,166,277 | 248,053 | | 414, 330 631,375 429,823 33,117 | 1,094,315 320,015 || | tio: 216 | 3,674,625 | 4,884,841 | 3,865,636 | 1,019,205 1,339,220 
TOTAL 16,181 091 | 1,976, ns | 18,157, 316 8,111,907 "5,456,610 392,262 13,960,779) 4 4,196,537 12,651,266 25,816,419 38,467,685 30,215,001 | 8,252,684 | 12, 449, 221 

| 
TABLE 6.—CONTRACTING AND SALES OF FITTINGS NET REVENUE ACCOUNTS 
Percentage to Total Sales 
Gross Profit Indirect et ny or |—————_ — ~ ——-—-| Estimates of | Surplus or 
Area Boards (from Costs* Deficit (—) Rents, Rates Deficit (—) 
Trading and after 
Account) Gross Profit Indirect Surplus or Insurance Charging 
Costs* Deficit (—) Rents, Rates 
and Insurance 
£ £ £ 
London 1958-59 921,748 641,334 280,414 18-6 12-9 5:7 32,000 248,414 
1957-58 732,404 626,253 106,151 19-2 16-4 28 27,000 79,151 
South Eastern 1958-59 1,128,690 744,535 55 24-1 15-9 8-2 43,700 340,455 
1957-58 928,061 664,537 263,524 23-8 17-0 68 40,800 222,724 
Southern 1958-59 1,229,922 874,339 355,583 23:3 16-6 67 67,400 288,183 
1957-58 1,065,471 810,619 852 23-5 17-9 56 60,500 194,352 
South Western 1958-59 939,252 642,635 617 23-7 16-2 75 40,/00 256,517 
1957-58 707,546 548, 159,240 23-1 17-9 5-2 37,900 121, 
Eastern 1958-59 2,213,698 1,499,269 714,429 22-4 15-2 72 71,900 642,529 
1957-58 1,717,334 1,420,135 297,199 22-3 | 18-4 39 68,000 229,199 
East Midlands 1958-59 515,472 378,232 137,240 22-4 16-4 60 26,300 110,940 
1957-58 428,958 y 80,06! 21-5 | 17-5 40 24,400 5,66! 
Midlands 1958-59 1,675,956 1,262,017 413,939 22-4 16-9 5-5 68,700 345,239 
1957-58 1,366,675 1,225,924 140,751 20-8 | 18-6 22 64,300 76,451 
South Wales ... 1958-59 637,36! 403,662 233,699 21-1 13-4 77 19,900 213,799 
1957-58 310,525 362,605 — 52,080 19-5 | 22-8 | —3-3 18,300 —70,380 
Merseyside and North Wales 1958-59 638, 272 174,177 20-8 | 15-1 57 35,400 138,777 
1957-58 507,126 410,135 96,991 20-9 169 40 33,900 63,09! 
Yorkshire 1958-59 789,466 619,035 170,431 21-8 17-1 47 38,700 131,731 
1957-58 640,159 590,408 49,751 ‘ 200 18-4 16 35,200 14,551 
North Eastern 1958-59 419, 257,403 162,584 20-1 12-3 78 26,300 136,284 
1957-58 317,193 230,527 86,666 19-3 14-0 « 5-3 24,800 61 866 
North Western 1958-59 1,339,220 1,002, 336,922 21-3 15-9 5-4 58,200 278,722 
1957-58 1,105,962 852,960 253,002 20:7 16-0 47 59,300 193,702 
TOTAL 1958-59 12,449,221 8,789,031 3,660,190 22:0 } 15-5 65 528,600 3,131,590 
1957-58 9,827,414 8,091 ,306 1,736,108 21-4 17-6 38 494,400 1,241,708 

















* Salaries, wages, superannuation, etc.; transport and travelling; sundry purchases and expenses; publicity, exhibitions, etc.; bad and doubtful debts; and proportion of general 


charges. 
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came from the East Midlands. Transport of 20-8 million 
tons was by rail and 9-7 million by sea. The industry’s 
colliers (now 38) made 2,160 voyages to carry 54 million 
tons. 

Pending the construction of further nuclear power 
stations 13 coal-fired power stations were to be converted 
provisionally to use 4} million tons of fuel oil a year 
(equivalent to 7} million tons of coal). These stations 
(which exclude Bankside) could revert to coal firing if 
needed. 

The maximum output capacity at 31st March this year 
included that installed in three new stations, namely Blyth 
“A,” Bold “B” and Little Barford “B,” and in twelve exist- 
ing stations. Of the total generating plant in commission 
18 per cent of the turbo-alternator capacity and 26 per 
cent of the boiler capacity (mostly in relatively small units) 
were upwards of 25 years old; their function was to deal 
with peaks and emergencies. An average loss of 7-8 per 
cent of maximum output capacity was suffered last 
December and January (compared with 10-2 per cent in 
the same months of the year before); this loss was 
attributed, in percentages, to breakdowns, 6-1; overhaul, 
0-4; and miscellaneous causes, 1-3.. The best availability 
on any day (in February) was 93-6 per cent. The maxi- 
mum demand on generators (on 14th January of 20,899 
MW) was 1,588 MW more than in the previous year and 
the annual load factor on power stations was 47-2 per cent. 
The ratio of average loading of all steam stations to their 
maximum output capacity was 43, but for the twenty most 


TABLE 7.—GENERATION AT ALL PUBLIC STATIONS 





| 1957-58 | 1988-59 








‘Power stations in eperation, aumber - LA oa 253 238 
Installed capacity, MW ‘ie sad 24,315 25,409 
Maximum output capacity, MW (a) : 22,343 23,400 
Electricity generated, million kWh ‘ ‘ oa 86,613 91,753 
New power stations commissioned a 


Capacity of new plant in 24 ae stations, MW (output) 


1,700 1,057 
Plant shut down, MW it 259 








(a) Installed capacity less chat required for station auxiliaries. 


TABLE 8.—-GENERATION AT STEAM STATIONS ONLY 





Technical Details 1957-58 | 1958-59 
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Fig. |.—Growth of public electricity supply in England and Wales, 
1920-59. The diagram shows totals, plotted at mid-year, for the 
calendar years 1920-47 and for subsequent years ended 3/st March 


A. Total kWh generated at public supply Stations. B. kWh used in 
power Ss, main tr and distrib less purchases from 
outside sources. C. Total sales to consumers. D. Sales for industrial 
purposes. . Sales for commercial purposes (shops, offices, public 
buildi aoa. ac), including combined domestic and commercial 











Power stations in operation, number : ane 218 207 
Maximum output capacity, MW sent out : ‘vn 22,184 23,252 
Electricity generated, million kWh > ‘ ey 86,358 91,565 
Electricity sent out, million kWh ll se ‘ 81,053 86,05! 
Fuel burned, all eypes, million tons ms oon . 45°37 45°74 

Coal nat ; he 43°66 41°55 

Oil i a as 0-90 3°21 

Other types ‘ ae io 0°82 0-99 
Coal, average calorific value, B.Th.U./Ib ona om 10,523 10,442 
Coal, per cent pulverised : - nid 63°9 ‘7 
Heat rate, B.Th.U./kWh sent out ons one 13,375 13,075 
Thermal efficiency per cent oon ons 25°51 26°10 
Coal price (excl. handling) d/ton cs as 9758 953°0 
Fuel handling d/ton* : oon 452 45°8 
Employees, number per MW of output capacity... a 1°73 1°63 

Works Costs, pence/kW 

Fuel, including transport ‘ ‘ 0°5545 0°5343 
Fuel handling* a aes on ase 0°0253 0°0244 
Operation salaries and wages ¥ es «| 0°0402 0°0396 
Oil, water and stores ian ins oa on 0-0039 00038 
Repairs and maintenance 0°0422 0°0424 
Total works costs 0°666! 06445 











* includes pulverising, ash handling and disposal and flue gas treatment. 


TABLE 9.—MAIN TRANSMISSION SYSTEM 




















In commission at 3ist March 1958 1959 
Overhead lines, route miles (total) 3 = on 5,532 5,923 
275 kV ie we om id a axe 925 
132 kV aid a : e ri vine 4,712 4,936 
66 kV and below cit A 93 60 
st phn cables, route miles (total) . ene 446 414 
132 kV ins on é - ae 101 113 
66 kV and below ... : af: ade 345 301 
Substations, number ; ; ai 386 412 
Transformer eapeety. MVA (total) ; “a 32,598 36,488 
275 kV eve : wee 4,200 5,640 
132 kV wl ; : = ; one 26,074 28,630 
66kV and below pa an a pa lie 2,323 2,218 











supplies. F. Sales for domestic “~ farm purposes. G. Sales for railway 
‘and street traction. H. Sales for public lighting 


efficient stations it reached 72. About 12,500 MW of 
new plant has been scheduled for operation during the 
next six years, but 2,000 MW of old plant will be dispensed 
with bringing the total coal consumption in 1964 up to 
50 million tons. Among the subjects of research is the 
Field cycle, which combines gas-turbine and steam-turbine 
techniques to give a high theoretical efficiency. 


The Grid 


The 275 kV supergrid (in which individual circuits have 
a power-carrying capacity approaching 600 MW) is of 
economic necessity almost entirely of overhead construc- 
tion. An underground line capable of transmitting over 
1,000 MVA would cost £300,000 to £400,000 per mile, as 
against about £25,000 for an overhead line, apart from 
introducing serious technical problems involving further 
heavy expenditure. Main statistics of the transmission 
system are set out in Table 9. Twenty-three new points 
of supply to the systems of Area Boards have been agreed. 

Among other aspects of system development is a greater 
use of means for dealing with growing requirements for 
reactive power. Thus, four 40,000 kVAr synchronous 
condensers are to be installed in 275 kV substations serving 
Greater London, where 30,000 kVAr of shunt-reactor 
capacity will help to compensate for increases in the 
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TABLE 10.—REVENUE PER kWh SOLD (PENCE) 








Class 1957-58 | 1958-59 
Industrial | rats 1-319 
Commercial xe 7 sell 2077 2-095 
Domestic ; RS — ; - a bi 1673 1698 
Combined domestic and commercial = 1-879 1882 
Farm ... ed ine bell rm”? 1-583 1-595 
Traction <a 1-241 1°247 
Public lighting 1°562 1605 
All classes 533 | | 554 











charging current of underground cables. Programmes are 
being worked out for the Board’s “ Deuce ” digital com- 
puter (brought into operation in August, 1958) to perform 
system analyses previously limited to network analyses and 
to solve system stability and other problems. 

The general fault level at 275 kV will soon necessitate 
15,000 kVA circuit-breakers with circuit and busbar 
ratings of 1,600 and 2,000 A, for which designs are being 
developed. For sites near the coast, designs for indoor 
substations are in hand which will cost very little more 
than outdoor equipment. Considerable and varied pro- 
gress is reported in regard to transformers and cables. 
There were 516 faults on the grid system during the year, 
of which 91-5 per cent were correctly cleared. 


Minister’s Report 

The statutory report of the Minister of Power (Lord 
Mills) which covers the period 1st January, 1958, to 31st 
March, 1959, records the legislation enacted during this 
period-.and the proceedings under the various Electricity 
Acts and supply regulations. These include appointments 
to the Boards, matters of general policy and finance, 
confirmation of compulsory purchase orders and the 
Minister’s consents relating to generating stations and 
overhead lines. 

Last March the limit on borrowing by the Electricity 
Council and Electricity Boards in England and Wales was 
increased from £1,400 million to £1,800 million, and with 
the approval of Parliament the Minister can raise the limit 
to a sum not exceeding £2,300 million. For the twelve 
months commencing 1st April, 1959, the Minister 
approved capital expenditure by the C.E.G.B. and the 
Area Boards to a total of £303-5 million, plus a further 
£8-9 million for nuclear fuel. 

During the period of the report the Minister advanced 
£176 million to the Electricity Council towards its 
requirements for long-term finance (£139 million during 
the fiscal year 1958-59). Approval was also given, as in 
previous years, for certain temporary borrowing by the 
Council. The Central Electricity Generating Board and 
the Area Boards were required to contribute £500,000 to 
the Central Guarantee Fund, the contributions being 
calculated pro rata to the amounts allocated to the 
Boards in respect of interest on British Electricity Stock, 
Exchequer advances and temporary borrowings. 

The industry’s research effort on load factor improve- 
ment was considered adequate by the Scientific Advisory 
Council, whose opinion had been sought by the Minister. 

Of twenty-seven applications for compulsory purchase 
orders, eighteen were confirmed, three were withdrawn 
and six were still under consideration at the erid of the 
period. Consent was given for the construction of the 
C.E.G.B.’s fourth nuclear power station at Trawsfynydd 
and for the conventional stations at Thorpe Marsh 
(1,200 MW) and Richborough, Kent (360 MW). 
Extensions to Bankside “ B” and Blyth “B” were also 
approved. A total of 9,118 consents were given for the 
placing of electric lines above ground and four applications 
were refused. There were 252 applications for consent 
to the placing of lines across private lands including 
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applications outstanding from the previous period. Con- 
sent was given in 118 cases, and refused in 27. Forty-nine 
applications were withdrawn and the remaining 58 applica- 
tions were still under consideration. 

Reports made to the Minister show that 42 persons 
were killed (including 15 members of the public) and 403 
injured (98 members of the public) as a result of accidents 
in connection with works or circuits of the Electricity 
Boards. There were also reports of 106 fatal accidents 
on consumers’ premises due to the electrical installa- 
tion. Of 228 meters examined for accuracy, the meter 
examiners found that 109 were and 26 were not in proper 
order; applications for 23 were withdrawn and 66 cases 
were still outstanding at the end of the period. In four 
cases the determination could not proceed because the 
meter seals had either been removed or were of an un- 
approved type. 


Amenity, Fuel and Recruitment 


At a joint Press conference on Tuesday Mr. C. R. King, 
chairman of the Electricity Council, referred briefly to 
some of the salient points in the report of the Council 
and paid tribute to the work of his predecessor, Sir Henry 
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Fig. 2.—Supply and consumption of electricity in England and 
Wales. Figures relate to the calendar year 1958 and are expressed 
in thousand million kWh 
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Self. He said that they hoped to maintain the bulk supply 
tariff at the present level until at least 1961-62. 

In introducing the report of the Central Electricity 
Generating Board the chairman, Sir Christopher Hinton, 
said that the three problems that most occupied his mind 
were the siting of nuclear power stations and transmission 
lines, the long-term fuel policy and the recruitment and 
training of staff. 

The possible sites for nuclear power stations were at 
present largely determined by technical considerations 
which had to be accepted. The C.E.G.B. disliked intro- 
ducing industrial buildings into rural areas but a nuclear 
station was less offensive than a conventional one and 
they were doing all they could to make them architec- 
turally acceptable. A much more serious and intractable 
problem was involved in the siting of overhead trans- 
mission lines, which were widely disliked and aroused 
growing opposition. Undergrounding, Sir Christopher 
emphasised, was not a solution that could be looked to. 
A 275 kV underground line would require “a trench as 
wide as a country road containing twelve cables the thick- 
ness of my thigh. It would cost £400,000 a mile, or 
seventeen times as much as an overhead line.” He did 
not think technical development could remove this 
differential. To use fewer lines and higher voltages was 
a possibility but the higher towers needed were themselves 
objected to. 

Much thought was being given by the Board to this 
problem of amenity. They welcomed reasonable opposi- 
tion but those who objected to a line must count the cost. 
One of the results of the long discussion over the pro- 
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posed 275 kV lines in Kent was that the commissioning 
of the cross-Channel cable had been put back one year. 
This was extremely serious not only for international 
relations but also for the manufacturers, who were anxious 
to obtain early experience of operation to help them with 
export orders. Delay in completing the lines meant that 
in the winter after next supply in East Kent might be 
gravely imperilled. They had to allow from four to five 
years for the commissioning of a transmission line, of 
which only two years was occupied by construction. One 
of the difficulties was that station and load growth 
planning could not be done that far ahead. 

Turning to future fuel policy, Sir Christopher said 
that the industry had evolved an extremely efficient 
system of planning on the basis of a single fuel economy. 
After 1966 the problem of finding the right balance 
between coal, oil and nuclear fuels would begin to be 
serious, and 1966 was only two years beyond the period 
for which they were now doing firm planning. One 
uncertainty was whether the cost of coal would continue 
to rise under a free fuel economy. Publicity given to 
the nuclear power programme had also tended to screen 
the precipitous fall in the capital cost per kW of conven- 
tional plant and the increase in its efficiency. 

In conclusion, Sir Christopher expressed the opinion 
that the supply industry had not been getting its fair share 
of graduates, but he thought that the new scholarship 
scheme would do something to rectify this. 


The principal points in the reports of the Area Elec- 
tricity Boards will be dealt with in our next issue. 


Automatic Machine Tool Control 


A NEW system of automatic machine tool control has been 
developed by Ferranti, Ltd., and was shown for the 
first time at the Sixth European Machine Tool Exhibition 
to be held in Paris from 12th to 21st September. The 
Ferranti Mark IV transistor continuous control system 
operates from normal electricity mains and eliminates the 
use of frequency convertors used in the former Ferranti 





Control console for the new Ferranti continuous machine tool 
control system 


system. It incorporates hydraulic servo-mechanisms and a 
simplified electro-optical measuring system. Maximum 
machining time of the new system, compared with the old, 
has been increased from 40 minutes to 160 minutes since 
four times as much information can now be stored on the 
magnetic tapes. The price of the new system ranges from 
£7,000 to £12,000 depending on the size and complexity of 
the machine to be controlled. 

Programme planning consists of writing down the 
machining sequences in a code form from a co-ordinate 
drawing; no special mathematical knowledge is required and 
an average machinist can be trained to do this work in a few 
hours. The programme is then transcribed on a standard 
teleprinter into a form which can be accepted by a computer. 
The paper tape from the teleprinter is passed to a computer 
at one of Ferranti’s computer centres and this produces the 
magnetic tape recording required by the machine control 
system. 

The tape which is received back from the computer 
centres contains the full information necessary to machine 
the component. The control cabinet contains the magnetic 
tape deck, electronic equipment and power supplies to 
control the three axes of the machine, and the error signal 
from the optical measuring system is fed back so that it 
monitors the actual movement demanded by the control 
system. 

Ferranti have also developed a numerical positional 
machine tool control system. This system does not require the 
use of a computer as information is presented to the control 
console in the form of punched paper tape which can be 
prepared by the machine tool operator. Alternatively, 
incremental movement can be accomplished by direct tool 
setting without using tape. The system with feedback 
checking and monitoring from electro-optical measuring 
scales can be applied to a wide range of machine tools and 
costs between £2,000 and £3,000. 
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Steam Turbine Cycles in Power Stations 


By K. FENTON, A.M.1.Mech.E.* 


Every year there is an improvement in the average thermal efficiency 

of the power stations supplying electricity to the British grid system. 

This is not because the existing stations do better every year—in fact, the 

average station probably deteriorates with age—but because the new 

stations which are being brought into service have a much higher thermal 

efficiency than the average of the existing stations, mainly due to 
improvements in steam cycle efficiencies 


Tue thermal efficiency of a power station may be 
considered to consist of four major factors. First, the 
efficiency of transferring the heat in the fuel to the steam 
which in a conventional plant is the boiler efficiency; 
second, the theoretical efficiency of the steam cycle which 
is the maximym percentage of heat a perfect steam turbine 
could convert into mechanical energy; third, the efficiency 
with which the steam turbine and its alternator actually 
perform their task of converting the available heat energy 
into electrical energy; and fourth, the amount of auxiliary 
power required by the power station itself. 

Each of the four factors receives attention when new 
power stations are being designed; they are not entirely 
independent of each other and any innovation introduced 
must produce an overall improvement in thermal efficiency 
sufficient to justify any extra capital cost. It is also of 
the utmost importance that plant should be trouble-free 
and available when required; the merits of low capital 
cost and high efficiency are completely wasted if plant is 
lying idle due to breakdown. 

Of the four factors making up the thermal efficiency, 
three of them are reasonably high and leave little 
room for drastic improvements to be effected. Boiler 
efficiencies are now approaching and, in favourable 
circumstances may even exceed, 90 per cent based on the 
gross calorific value of the fuel. Turbo-alternators can 
now convert 85 per cent or more of the available heat 
energy into electrical energy and the expenditure of 
auxiliary power does not normally exceed 7 per cent. 
The factor which brings power station thermal efficiency 
down to a very humble level is the cycle efficiency which 
requires about half of the heat added to the working fluid 
to be rejected to waste in the turbine condenser. Most 
of the improvement in the average thermal efficiency of 
power stations mentioned at the beginning of this article 
is due to improvements in the cycle efficiencies of the 
power plants. 


Steam Temperature 


Generally speaking, the greater the difference in 
temperature between the steam supplied to and exhausted 
from a turbine, the higher the cycle efficiency. . It might 
therefore be expected that efforts to improve cycle 
efficiency would be directed at raising the steam tempera- 
ture at the turbine throttle and lowering the exhaust 
temperature. In practice, in the last ten years or so 
turbine stop valve temperatures have risen from 
800/850°F to 1,050°F and there now appears to be a 
definite pause at the latter figure. The increase in steam 
temperature has been made possible by metallurgical 
improvements in the materials which have to work at these 
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temperatures. Going higher than 1,050°F does not seem 
to be an attractive proposition at present and there is a 
universal revival of the reheat cycle which means 
removing the steam after partial expansion through the 
turbine, returning it to the boiler and again raising its 
temperature to 1,050°F. Reheating gives a very appreci- 
able improvement in thermal efficiency, about 4 to 6 per 
cent for a given steam temperature, and is equivalent to 
raising the throttle temperature by 150°F or so. Through- 
out the history of turbine development, whenever there 
has been little prospect of an increase in throttle tempera- 
ture designers have turned to reheating, but when 
materials suitable for higher temperatures were available 
reheating seemed to go out of favour in preference for 
what appeared to be the less complicated non-reheat cycle 
using the highest possible temperature at the throttle. 
This seems unlikely to occur again as reheating now 
appears to be firmly established and reheat plant is 
probably just as flexible and reliable as non-reheat plant. 


Exhaust Temperature 


Although steam temperatures have improved very 
materially in recent years there has been no lowering of 
the exhaust temperature to improve the cycle efficiency. 
The vacuum selected has remained between 28-7in Hg 
(87°F) and 29in Hg (78-9°F) for many years. At first 
sight this might seem surprising particularly as lowering 
the exhaust temperature 1°F would give the same gain in 
theoretical cycle efficiency as increasing the steam tem- 
perature by about 4°F for a modern non-reheat turbine. 
There would be no practical difficulty in making con- 
densers and cooling towers big enough to lower the exhaust 
temperature by 5°F or so, but the fact remains that 
exhaust temperatures have already reached their optimum 
value and the cost of installing bigger cooling plant would 
be disproportionately large and uneconomic. In addition, 
unless the turbines were made with larger and hence more 
expensive blade areas in their last rows to deal with the 
higher volume of exhaust steam, only a fraction of the 
theoretical gain in cycle efficiency could be realised. The 
extra work done by the steam in expanding to the lower 
pressure would not be wholly utilised on the blading; a 
good deal would be expended on the higher velocity and 
kinetic energy of the exhaust steam. Unlike steam tem- 
perature, where further development to improve the cycle 
might be economically justified, the exhaust temperature 
offers little scope for cycle improvement, and each case has 


* Assistant Efficiency and Testing Engineer, Central Electricity 
Generating Board. 
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to be considered on its merits. The exhaust temperatures 
of any particular installation may be relatively high or 
low depending on the balance of fuel cost and load factor 
against capital cost. 

The steam pressure to be used with any chosen steam 
temperature lies within a limited range. Increasing the 
steam pressure at a given steam temperature improves 
the theoretical cycle efficiency by making more heat 
available for conversion into work up to an optimum 
pressure for the particular temperature. Long before this 
theoretical optimum pressure is reached, however, a 
limitation is applied by the wetness of the steam at the 
low-pressure end of the turbine as increasing pressure for 
a given temperature also increases the exhaust wetness. 
Excessive wetness is undesirable for two main reasons: 
first, experience has shown that if it exceeds a certain 
amount, severe erosion of the blades of the last stages 
will take place, caused by impingement of the water drops 
on the blades. Secondly, this same impingement acts as 
a brake on the moving blades and reduces the amount of 
power they are producing. The loss due to the presence 
of moisture in a stage is about 1 per cent of the stage 
power for every 1 per cent of moisture present, i.e. if a 
stage working with dry steam could convert 90 per cent 
of its available heat energy into work then the same stage 
working with steam which is 5 per cent wet would only 
convert about 85 per cent of the available heat energy 
into useful work. 

When choosing the pressure proposed to be used, con- 
sideration must also be given to the size of turbine. 
Increasing steam pressure reduces the specific volume of 
the steam at the turbine inlet, so reducing the blade 
size required for any particular throughput of steam, 
and a point may be reached when the first stage blading 
would be so small that its efficiency would be materially 
reduced. Steam pressure also has repercussions on the 
optimum feed heating which should be used and this 
aspect is dealt with later. Thus it will be seen that the 
selection of steam pressure is by no means a simple 
consideration of cycle efficiency and that even without 
considering the differential capital cost of altering the 
pressure, the selection of optimum value is a complicated 
business. 


Supercritical Pressure Plants 


At a pressure of 3,206 p.s.i. absolute when the satura- 
tion temperature is 705°F the density of water and 
steam are the same and no latent heat is required to 
change the water into steam. This is known as the 
critical pressure and any power plant using pressures 
higher than 3,206 p.s.i.a. is known as supercritical. 
A few supercritical installations have been built and 
several are under construction in America. The extremely 
high pressure enables two stages of reheating to be 
employed and thermal efficiencies higher than 40 per cent 
on kWh sent out are anticipated. However, it must be 
borne in mind that the constant search for higher efficiency 
must not be at the expense of reliability and it should 
show prospects of overall economy in cost even if the 
first installations are not truly economic. So far, no 
supercritical pressure plants are programmed for installa- 
tion in this country although they have been seriously 
considered for some timé. Before closing these para- 
graphs dealing with steam pressure some mention should 
be made of the feed pump power which rises steeply with 
increasing pressure. At 2,000 p.s.i.g. the feed pumps 
would require about 24 per cent of the power generated, 
at 5,000 p.s.i.g. about 6 per cent; thus it is one of the 
biggest factors to be taken into account when considering 
the use of very high pressures. 
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All power station turbines work on the regenerative 
cycle; that is the condensate from the condenser is pumped 
through a series of feed water heaters on its way back 
to the boiler. Steam bled from appropriate stages in the 
turbine is used to heat the feed water in its passage 
through the heaters. It will be appreciated that if the 
rejection of heat by the turbine to the condenser is kept 
to the minimum per unit of heat supplied by the boiler, 
then the cycle efficiency will be at its maximum. Feed 
heaters are a means of usefully employing heat that would 
otherwise be rejected to the condenser. 

Consider a pound of steam entering the turbine stop 
valve and destined to be bled off from the turbine to a 
feed heater. The pound of steam would do some work 
on the turbine blades before being extracted and con- 
densed in the feed heater. It would then reject its heat 
to the boiler feed water and not to waste in the condenser. 
The work done by the bled steam has been achieved 
without any rejection of heat from the cycle and at about 
100 per cent thermal efficiency; this, of course, enhances 
considerably the very low efficiency of the straight con- 
densing cyc'e. 

Unless special arrangements are made, a feed heater 
cannot heat the feed water to a higher temperature than 
that corresponding to the condensing temperature of the 
bled steam supplied to it, so that the highest possible 
feed temperature would be the saturation temperature 
corresponding to the turbine stop valve pressure. The 
perfect regenerative cycle would heat the feed water up 
to this point but it obviously would not pay to do this 
with only one heater as the bled steam would have to be 
tapped from the turbine stop valve before it had done 
any work on the blading and there would be no gain over 
the straight condensing cycle. In fact it would not be 
a good proposition to raise the feed water temperature 
to the saturation temperature corresponding to the throttle 
pressure with anything less than an infinite number of 
heaters. 

The optimum feed water temperature, in practice, 
depends on the number of heaters in the feed train and 
also on the type of heater used. Expressing the rise in 
feed temperature through the heaters as a percentage 
of the difference in saturation temperature corresponding 
to the throttle and exhaust pressures, the optimum rise 
for one heater would be between 30 and 45 per cent, 
for two heaters between 45 and 60 per cent, for three 
heaters 55 to 70 per cent, for four heaters 60 to 75 per 
cent and soon. Each additional heater gives a diminish- 
ing gain in performance until the capital cost of the feed 
train prohibits the use of any more heaters. 


Number of Stages of Feed Heating 


High steam pressures with their correspondingly high 
saturation temperatures enable fuller use to be made of 
the regenerative cycle. Taking as examples the three 
cycles most commonly used for non-reheating turbines 
in this country, the maximum possible reduction in 
heat rate due to feed heating for the 600 p.s.i.g./850°F 
cycle would be about 12} per cent, for the goo p.s.i.g./ 
go0°F cycle it would be about 14 per cent and for the 
1,500 p.s.i.g./1,050°F cycle about 15 per cent. Because 
there is more to be gained from feed heating as the 
pressure increases, we find that the feed trains consist 
of larger numbers of heaters; thus with 600 p.s.i.g. four 
heaters are used, with goo p.s.i.g. five heaters and six or 
seven stages of feed heating are used for the high-pressure 
reheating plants. In America the supercritical plants are 
to employ eight or nine stages of feed water heating. If 
all heaters are of the same type they are normally spaced 
to give equal temperature rises and we find that the 








-_— or wr 


Ww Gee te ww ee OV Ww Ow ON 





























ELECTRICAL REVIEW 2 OCTOBER 1959 375 
MAIN STEAM 
ALTERNATOR LP mT 
a CYLINDER id CYLINDER 
jt BLED STEAM PIPES TO HEATERS 




















CONDENSERS 

















6b 
AIR 
EJECTOR 


EXTRACTION 
PUMP 


| ttn 


BOILER 





















No.3 HEATER 
DEAERATOR 














—— ee we eee ed 











r----? 


' 
! 
—=—J 
DRAIN DRAIN 


Fig. |.—Steam cycle diagram for conventional non-reheat power plant 


aa rise across each heater is usually about 50 or 

In the case of reheat sets, the last heater, which takes 
its bled steam from the exhaust of thé high-pressure 
cylinder immediately before the reheat point, should have 
a rise in temperature about twice that of the other heaters 
for optimum spacing. The last heater therefore requires 
more heat exchange surface and quite often takes the 
form of two separate heaters in parallel. The spacing 
of heaters is influenced by the facilities for tapping the 
bled steam from the turbine cylinders, it being easier 
to bleed steam from the exhaust of a cylinder than to 
make special provision for incorporating a bled steam 
belt within it. In British reheat practice it is not con- 
sidered worth while tapping the h.p. cylinder with its 
complicated double casing and the last heater takes its 
steam from the exhaust of the high-pressure cylinder. 
The reheat pressure thus determines the final feed 
temperature. 

The previous paragraphs have implied that there are 
different types of heaters. There are two main types in 
general use: the contact heater and the surface type. In 
the contact heater the feed water to be heated is sprayed 
into the bled steam in the heater shell and condenses 
sufficient steam to raise its own temperature to the 
saturation temperature of the bled steam. From this 
aspect the contact heater is ideal but unfortunately the 
whole of the feed water and the condensed steam have 
to be pumped forward to the next heater and the pumping 
power required outweighs its thermodynamic merits. 
Normally, one direct contact heater is included in modern 
feed heating trains primarily for the purpose of de-aerating 
the feed water. 

The other type is the surface heater in which the feed 
water flows through tube nests in the heater shell. 
Thermodynamically, the surface heater suffers from the 
necessity of having to have a temperature difference 
to transfer the heat across the tubes so that to achieve 
a given feed temperature the bled steam has to be tapped 
at a higher pressure than would be necessary for a contact 
heater and less work is obtained from the bled steam. 
On the other hand, the surface heater needs no drain 
pump, the condensed bled steam being drained to the 
next lower heater preferably through a drain cooler. 
With the recent increase in steam pressures and tempera- 
tures and the re-introduction of reheat, the bled steam 
to the higher-pressure heaters has a considerable amount 


of superheat and baffles in the steam space of the surface 
type heaters can be arranged in such a way that hot feed 
water leaving the condensing section of the heater is 
raised in temperature by desuperheating the bled steam. 
These desuperheating heaters can produce a feed water 
temperature as high as the saturation temperature of the 
bled steam or even higher and make an appreciable 
addition to the cycle efficiency. 

Fig. 1 shows diagrammatically a non-reheat plant as 
used in this country. It depicts a modern two-cylinder 
turbine of 60 MW capacity with double-flow exhaust and 
five stages of feed water heating using steam at 900 p.s.i.g. 
and goo°F. The third feed heater is a high level 
contact type for de-aeration purposes; it also has a large 
water storage capacity and is situated at high level to 
provide a positive suction pressure for the feed pump 
which draws its water from the de-aerator. The other 
four heaters are surface type heaters, the drains from 
which cascade down to the next lower heater and finally 
through a drain cooler to the condenser. The air ejectors 
are of the steam jet type. 


Non-Reheat Plant Efficiencies 


Table 1 shows the sort of efficiencies that might be 
expected from non-reheat plant when running at full load. 
The bulk of these can be placed in five categories ranging 
from the 30 MW sets using steam at 600 p.s.i.g. and 
850°F to the 100 MW sets with 1,500 p.s.i.g. and 
1,050°F at the turbine stop valve. Assuming these 
plants have unit boilers of the same type and burning 
the same coal we would expect the larger boilers to be 
slightly more efficient than the smaller ones, mainly 
because the heat lost by radiation becomes a smaller 
percentage as the boiler gets larger. The cycle efficiency, 
which takes into account the number of feed heating 
stages, shows an improvement of 15 per cent by raising 


TABLE I.—NON-REHEAT PLANT STEAM CYCLES AND 
COMPONENT EFFICIENCIES 




















1. Size of Unit MW 30 60 60 60; 100 
2. Turbine Stop Valve Pressure p.s.i.g. 600; 900) 1,350/ 1,500/ 1,500 
3. Turbine Stop Valve Temperature °F 850; 900} 950) 1,050/ 1,050 
4. Final Feed Temperature °F 345 385| 400; 410; 410 
5. Vacuum in Hg 28°8| 28°8| 288) 288/ 288 
6. Number of Feed Heaters _ 4 5 6 6 
7. Boiler Efficiency % 86°5 87 87 87 88 
8. Cycle Efficiency % 42°9| 45°7| 48°1| 49°4| 49°4 
9. Turbo-alternator Efficiency % 80 82 8! 83 
10. Auxiliary Power Efficiency % 956 | 947) 943) 941) 94°2 
11. Overall Full Load Efficiency % 28°4| 30°9| 32°0| 32°4| 340 
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the steam conditions from 600 p.s.i.g./850°F to 1,500 
p.s.i.g./1,050°F. The vacuum in each case has been 
taken as 28-8in Hg to make them comparable. As was 
stated previously, any particular installation may have a 
vacuum better or worse than this depending on the 
economics. 

Item 9 in Table 1 gives the turbo-alternator efficiency 
which is the percentage of the theoretical cycle efficiency 
which the turbine and its alternator converts into electrical 
energy. The losses in the turbine are due to blading 
inefficiency, throttling the steam at the inlet, gland 
leakage, wetness in the low-pressure stages, the exhaust 
loss, heater losses, and the mechanical and electrical 
losses. The exhaust size is largely a matter of economics 
and consequently exhaust loss varies considerably between 
what appear ‘superficially to be similar installations; for 
comparison purposes it has been assumed to be the same 
in each case. It will be seen that for non-reheat sets 
the turbo-alternator efficiency may be expected to be 
between 80 and 83 per cent for a turbine in good con- 
dition. Generally speaking, the larger the volume flow 
at the turbine inlet the higher the turbine efficiency due 
to increased blading efficiency and reduced gland leakage. 
All the non-reheat sets have hydrogen:cooled alternators 
with the exception of the 30 MW set which has an air- 
cooled alternator with an efficiency some o-7 per cent less 
than the hydrogen-cooled alternators. 

Item 10 of Table 1 is the percentage of the electricity 
generated which is sent out, the remainder being used 
by the auxiliaries. The auxiliary power will vary con- 
siderably between different installations, particularly as 
to whether the circulating water system includes cooling 
towers which require extra pumps. The auxiliary power 
figures quoted in Table 1 are mid-way between cooling 
tower and direct cooled installations; it is the percentage 
of the kWh generated which is sent out when the plant 
is running at full load. 

The last line of Table 1 is the product of the four 
efficiencies which gives the overall thermal efficiency 
which might be expected with a clean boiler and turbine 
in good condition when running at full load. In com- 
mercial operation the plants would not return efficiencies 
quite as high as these except in very favourable circum- 
stances because of losses due to starting and stopping, 
variation in load, plant defects and other smaller items. 
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TABLE 2.—REHEAT PLANT STEAM CYCLES AND COMPONENT 














EFFICIENCIES 
1. Size of Unit Mw 100; 120| 200 | 275; 550 
2. Turbine Stop Valve Pressure p-s.i.g. | 1,500 | 1,500 | 2,350 2,300 | 2,300 
3. Turbine Stop Valve Temperature °F 975 | 1,000 | 1,050 1,050 | 1,050 
4, Reheat Pressure p.s.i.g. 380, 360; 426, 550|; 550 
5. Reheat Temperature — 950 | 1,000 | 1,000 | 1,050 | 1,050 
6. Final Feed Temperature °F 435; 435 460) 486, 486 
7. Vacuum in Hg 288) 28 28 28) 28 
8. Number of Feed Heaters _ 6 6) 6) 7 7 
9. Boiler Efficiency % 88 88°5 89 89 89 
10. Cycle Efficiency % 49°5| 497) SI9| 52°4| 52°5 
11. Turbo-alternator Efficiency % 84| 845 85 85 | 85:2 
12. Auxiliary Power Efficiency % 945 946) 940 940 940 
13. Overall Full Load Efficiency % 346| 35°22) 369 373 | 37°4 

















Fig. 2 shows diagrammatically a 200 MW reheat plant 
with a three-flow exhaust and six stages of feed heating. 
The feed water is pumped from the de-aerator storage 
tank by a low-pressure feed pump or booster pump 
through the high-pressure heaters to the suction of the 
main feed pump. The last heater is supplied with steam 
from the exhaust of the high-pressure cylinder and has 
two shells and a drain cooler. Air pumps are more 
economical than ejectors for air extraction from the 
condenser. 


Reheat Plant Efficiencies 


Table 2 gives an indication of the full load efficiencies 
for reheat plants, few of which are yet in commercial 
operation. Here again we see that the boiler efficiency 
may be expected to be fractionally higher with increasing 
size. The cycle efficiency continues upwards but at a 
diminishing rate. The pressure drop across the reheater, 
usually about 10 per cent of the pressure leaving the 
h.p. cylinder, causes a loss in efficiency and this has been 
debited to the cycle efficiency and not to the turbine 
efficiency. The turbo-alternator efficiencies are high 
because of the large volume flows and because of the 
reduced wetness at the exhaust which is approximately 
half the amount of wetness in non-reheat plants. It will 
be noted that the reheat plants of similar size and with 
similar steam conditions use relatively less auxiliary 
power because there is an appreciable reduction in the 
amount of working fluid flowing in the cycle and less 
pumping power is required. As the pressure rises the 
boiler feed pumps demand more power and although the 
figures in Table 2 assume the feed pumps to be electrically 
driven they will, in some cases, be steam driven either 
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Fig. 2.—Steam cycle diagram for conventional reheat power plant 
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by the main turbine or by an auxiliary turbine 
shunted across bled steam belts of the main 
turbine. 

The nuclear power stations now being built have 
necessitated the introduction of previously unused 
steam turbine cycles. In conventional power 
stations the boiler has always been able to meet 
the requirements of the steam turbine; in fact it 
now appears that the turbine maker had only to 
name the quality and quantity of steam he required 
and the temperature of the feed water he was 
sending back to the boiler and the boiler maker 
could accommodate him. Even when supercritical 
pressures are required where there is no difference 
in density between water and steam for natural 
circulation, the boiler makers are equal to their 
task. 

Nuclear power stations present a different 
picture, due to the metallurgical limitations of the 
fuel elements in the reactor; the pressurised gas 
coolant, which transports the heat from the reactor 
to the heat exchanger or boiler, must operate within a very 
limited and modest temperature range. The steam cycle 
must be chosen to make the most of the heat abstracted 
from the coolant in the heat exchanger. An ordinary 
single-pressure cycle could be used with the feed water 
being heated in an economiser situated in the cold end of 
the heat exchanger followed by an evaporating section in 
the middle of the heat exchanger and a superheater in the 
hot gas end of the heat exchanger. 

This sing'e-pressure cycle would not be very efficient 
primarily because the steam pressure would have to be 
kept very low. The superheated steam temperature 
could be within 20 or 30°F of the hot coolant inlet 
temperature, but as most of the heat supplied to the 
steam would be used as latent heat in boiling the water 
in the evaporating section, the saturation temperature and 
hence the pressure would have to be relatively low in 
order to obtain the necessary temperature difference for 
heat transfer between the coolant and the water. If the 
coolant were circulated through the reactor and heat 
exchanger at a faster rate then the temperature of the 
cold coolant would be higher for a given quantity of heat 
transferred and this would permit a higher steam pressure, 
but would entail higher coolant pumping power, offsetting 
the gain in cycle efficiency and electrical output due to 
raising the steam pressure. 


Dual-Pressure Cycle 


The steam cycle used in our present nuclear power 
stations is the dual-pressure cycle shown diagrammatically 
in Fig. 3. Although the whole of the steam cannot be 
generated at a high pressure in the heat exchanger quite 
a large proportion of it can and the result is an increase 
in cycle efficiency and net electrical output. Instead of 
having three gas zones in the heat exchanger for the 
economiser, evaporator and superheater, in the dual- 
pressure cycle the evaporating zone would be divided into 
two, the high-pressure steam being raised in the hotter 
portion of the gas zone and the low-pressure steam in the 
cooler gas zone. The same turbine takes the steam from 
both supplies, the l.p. steam being injected into the turbine 
at an appropriate pressure stage. The dual-pressure 
cycle permits a modest amount of feed heating in one or 
two feed heating stages. 

Nuclear power plant has a relatively higher capital cost 
and lower fuel cost than conventional plant, so at first 
sight it may appear that cycle efficiency would be less 
important with nuclear plant, but this is not necessarily 
true. In both conventional and nuclear power plants a 
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high cycle efficiency not only offers the prospect of lower 
fuel cost per kWh but also a greater electrical capacity 
per unit of plant and a possible reduction in capital cost 
per kW installed. Because the relationship between 
capital and fuel costs is drastically different with nuclear 
plant the economics of the choice of steam cycle will be 
different, but there is little doubt that improved cycles 
will be developed for nuclear stations in just the same way 
as they have been and are still being developed for the 
conventional type. 


Discussions on Computers 


A SERIES of discussion meetings is to be held on Wednes- 
day and Thursday, 20th and 21st January, at the Institution 
of Electrical Engineers in London. These will deal with 
“ Managerial and Engineering Aspects of Reliability and 
Maintenance of Digital Computer Systems.” The pro- 
gramme will be divided and, on the first day, the British 
Computer Society will be responsible for arranging meet- 
ings which will deal with methods for determining the 
functioning status of a system; recording techniques for 
determining operating efficiency of a system; programming 
techniques for protection against transient failures; and 
management and organisation problems. On the second 
day the discussions will be concerned with such topics as 
experience of system reliability; the influence of engineer- 
ing design on reliability; and factors affecting the reliability 
of ancillary equipment. 

These meetings will be organised by the Measurement 
and Control Section of the Institution with the support of 
the Council, and anyone wishing to contribute material is 
asked to submit a digest of approximately 500 words, for 
a Io to I5 minutes’ contribution, to the secretary of the 
Institution not later than 30th October. The whole series 
of meetings is being held under the xegis of Group B, the 
British Group for Computation and Automatic Control, of 
the British Conference on Automation and Computation. 


Factory Design 


THE Royal Institute of British Architects has recently pro- 
duced a leaflet, “ Your Factory—Why You Should Use an 
Architect,” the object of which is to interest the industrialist 
who may be unaware of the services which the architect 
can offer and the practical advantages and economies which 
can often be obtained by employing a professional man to 
design even the smaller type of factory. Copies of the 
leaflet are available, free of charge, from the Secretary, 
R.LB.A., 66, Portland Place, London, W.1. 
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New Books 


World Railways 1958-59. Edited by Henry Samson. 
Pp. 358 (illus.). Samson Low’s “ World Railways,” 
Ltd., 25, Gilbert Street, London, W.1. Price £5 §s. 


Despite financial difficulties, railways in most countries 
are experiencing an exciting period of technical develop- 
ment. Anyone wishing to refute the charge that railways 
are outmoded and dying will find ample evidence in this 
magnificent volume, which will be an equal source of 
pleasure and instruction to the “ enthusiast ” and to the 
professional railwayman, whether operator or manufac- 
turer. Though the contents are presented in a matter of 
fact manner, even a cursory examination is enough to 
reveal the extent to which the latest scientific and 
engineering techniques are being applied and how 
operators are adapting their systems to changing com- 
mercial conditions. In this development, electricity for 
traction, signalling and control is pre-eminent. The 
present estimated future requirements of the major rail 
systems include 3,242 electric locomotives and 10,528 
multiple units and railcars. 

A useful rearrangement in this new edition brings all 
the tabulated information together into one section of 
125 pages covering 1,510 railways in six continents. 
Subsequent sections provide data on each of the major 
systems in 45 countries, their trends in development and 
future plans and development; on the world’s 33 under- 
ground railways, on which 7,000 million journeys are 
made annually; and on the composition and activities of 
201 manufacturers. There are also special articles on 
centralised traffic control and the mechanisation of 
marshalling yards, and 647 illustrations of modern equip- 
ment and installations are included.—R.F.M. 


Electromechanical Energy Conversion. D.C. White and 
H. H. Woodson. Pp. 650; figs. John Wiley & 
Sons, New York. Chapman & Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 1oos. 


Any book which emerges from the Department of 
Electrical Engineering at the Massachusetts Institute of 
Technology resulting from their endeavours to evolve a 
curriculum in electrical engineering that will form a basis 
for a career in an ever-changing field is of great import- 
ance to the profession. The work covers the principles 
of electromechanical energy conversion and its application 
to electrical machines. The basic theory used, which 
must be mastered by any student who wishes to under- 
stand the book, is that of generalised dynamics and 
Lagrange’s equations. To those unfamiliar with these 
methods, three short chapters in the second volume of 
Maxwell’s Treatise on Electricity and Magnetism should 
first be read, namely Chapters 5, 6 and 7 in Part IV. 

After opening chapters on the dynamic equations of 
motion of electromechanical systems, and mathematical 
techniques, including Laplace transforms for solving the 
equations of motion, a unified treatment for the general- 
ised rotating machine is developed with a general physical 
two-phase model consisting of concentric magnetic 
cylinders with surface current sheets for which a field 
solution is obtained, parameters are defined and equations 
of motion derived. Chapter 4, which assumes a know- 
ledge of matrix algebra, shows that most conventional 
machines, including those with commutators, and many 
unconventional ones may be obtained from one physical 
model described by one set of equations. The fifth 
chapter gives an introduction to the theory of feedback 
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control systems. Chapter 6 deals with the application 
of the theory of the dynamics of transducers to the torque 
motor and the microphone. The next three chapters 
are devoted to commutator, induction and synchronous 
machines. In Chapter 10 comes the generalised analysis 
cf a machine with n stator phases and m rotor phases, 
assuming that each phase or coil on the stator or rotor is 
sinusoidally distributed, and the last chapter shows how 
the methods of analysis may be extended to the more 
usual case of non-sinusoidal distribution by means of 
space harmonics. 

Many of the chapters end with a short summary, and 
all with a number of problems for the student. No 
solutions or answers, however, are given, and the value 
of the book for a student who is not taking a lecture 
course based upon it would be much improved by the 
inclusion of more problems worked out in detail, or at 
least with a summary of results. 

Parts of the subject matter have already gained a place 
in the curriculum of a British honours student, and the 
work as a whole provides a sound basis for much-needed 
post-graduate lecture courses. For the average under- 
graduate, however, it is very heavy going. The authors 
are to be congratulated on presenting a fresh and more 
comprehensively scientific approach to the theory of 
electrical machines, and their book may prove to have a 
profound influence in educational circles.—E.G.C. 


Linear Network Analysis. By. S. Seshu and N. Bala- 
banian. Pp. 571; figs. John Wiley & Sons, Inc., 
New York, and Chapman & Hall, Ltd. Price 94s. 

This book is intended as a text on network theory for 
students at first year graduate level and its aim is to 
develop the foundations of the subject to smooth out the 
transitions between steady state and transient responses, 
time and frequency, and analysis and synthesis. This is 
achieved by presenting the basic fundamentals of network 
theory in preparation for a study of the more advanced 
concepts typified by network synthesis, realisability con- 
ditions and feedback and control systems. Throughout 
the book active and passive networks are treated simul- 
taneously, all discussions, theorems, etc., being framed to 
include both types where valid. 

The central feature of the work is the first five chapters 
which deal respectively with fundamental concepts, loop 
and node systems of equations, matrix algebra and 
elementary topology, general network analysis, and net- 
work theorems and steady state response. The rest of 
the book is built around these and the remaining six 
chapters deal with integral solutions of excitation 
response, representations of network functions in the 
complex frequency plane, two port networks including 
scattering parameters, analytic properties of network 
functions for passive structures, feedback and related 
topics in active network analysis, and image parameters 
and filter theory which is accorded a generalised treat- 
ment. An appendix provides an account of twelve 
mathematical techniques associated with the theory of 
functions of a complex variable and Laplace transforms. 
A bibliography and index complete the work. 

The authors modestly leave it to be thought that there 
is no original material in the book, and no doubt they 
could be proved correct. On the score of treatment, 
however, we can accord them unqualified praise for 
originality of presentation and for the smoothly flowing 
sequence of ideas from established fundamentals to those 
advanced concepts that are now so essential to the subject. 
The book is a most acceptable contribution to the litera- 
ture on network theory and will be of value to students and 
senior engineers alike.—A.E. 
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ATLANTIC TELEPHONE CABLE 


Submarine Link Between America and Europe 


Tie submarine telephone cable system between the 
United States and France, formally opened for service on 
22nd September, is owned jointly by the American Tele- 
phone & Telegraph Co., the French Ministry of Posts, 
Telegraphs and Telephones and the German Federal 
Ministry of Posts and Telecommunications. The latest 
system has terminals in New York, Paris and Frankfurt 
and provides for more than 36 simultaneous conversations. 
The total cost is some £14 million. 

The Bell telephone network in America connects with 
the transatlantic circuits at Portland, Maine, and from 
that point a §75-mile radio relay extends to Sydney Mines, 
Nova Scotia. A 330-nautical-mile single cable, laid to a 
maximum depth of some 250 fathoms across Cabot Strait 
and having a capacity of 60 two-way simultaneous con- 
versations, connects with Terenceville on the west coast 
of Newfoundland, and across to Clarenville on the east 
coast. The 2,100-nautical-mile transatlantic section to 
Penmarch, Brittany, consists of two cabJes, one for each 
transmission direction, lying some 20 to 25 miles apart 
on the ocean bed at depths of up to three miles. At 
Penmarch the cable is connected to the European tele- 
phone network. 

Some 2,200 nautical miles of cable was manufactured 
by Submarine Cables, Ltd., at Erith, Kent; 1,000 miles by 
Cables de Lyons at Calais; 1,000 miles by Norddeutsche 
Seekabelwerke at Nordenham; and 700 miles by the 
Simplex Wire & Cable Co. at Newington, New Hamp- 
shire. The cable’s inner core consists of polythene 
extruded over a central copper conductor composed of a 
0-131in wire surrounded by three tapes 0-0145in thick. 
Over this core, which has a diameter of 0-62in, is applied 
the outer conductor consisting of a layer of six copper 
tapes applied with a long lay and held in position by a 
copper binder tape and a protective fabric tape, both 
applied with a short lay. 


Deep-Sea Section 


The jute serving, galvanised steel armour wires and the 
outer protective serving used depend on the depth and 
sea bed conditions in the laying locality. For the deep- 
sea cable, a layer of 24 high tensile steel armour wires, 
each having a diameter of 0-086in, is used, each wire 
being separately protected from corrosion by a coating 
of compound and an impregnated fabric tape before the 
wires are applied to the cable. The overall diameter of 
the deep-sea portion of the cable is 1-2in with a weight 
of 3-1 tons/nautical mile in air and 1-9 tons/rautical mile 
in water. The depth of water over practically the whole 


Components in the inner capsule of an S.T.C. repeater: (a) Resistance unit. 


(d) Directional finder. (e) Amplifier. 


(e) 


of the Newfoundland-Nova Scotia section and for a con- 
siderable distance out from each of the terminal points 
of the main crossing is relatively shallow and this necessi- 
tates much heavier protection. Over 600 nautical miles 
of cable, heavily armoured with 12 steel wires, each 0-30in 
diameter, was provided by Submarine Cables, Ltd., 
having a diameter of 2-7in and weighing 26 tons/nautical 
mile in air. 

Each of the two transatlantic cables is equipped with 
57 one-way repeater amplifiers, spaced at about 38 nautical 





An armoured section of the cable 


mile intervals, manufactured by the Western Electric Co., 
Ltd., at Hillside, New Jersey. Each amplifier, employing 
three thermionic tubes and some 60 other components, is 
housed in a flexible copper tube some 8ft in length and 
having a diameter of 17in. Inside the tube are steel rings 
forming a flexible structure that prevents crushing by the 
hydrostatic pressures of up to 7,000 p.s.i. encountered at 
the sea bed. The repeaters, which have a life expectancy 
of at least 20 years, appear as tapering enlarged sections 
of the cable enabling them to pass through the cable ship’s 
laying gear. 

The 16 submerged two-way repeaters in the cable 
section between Clarenville and Sydney Mines, developed 
and manufactured by Standard Telephones & Cables, 
Ltd., in association with the British Post Office, are suit- 
able for use in a single cable in any depth of water. The 
repeater components are mounted in a series of circular, 
gold-plated metal containers assembled in a framework 
and enclosed in a thin-walled tubular metal envelope to 
form a gas-tight capsule. This is contained in a pressure- 
resisting, steel housing produced by Submarine Cables, 
Ltd., with a watertight gland at each end for connection 
to the submarine cable. Incorporated in the housing are 


(b) Power separating filters. (c) Bridge and equaliser. 


(f) Supervisory. (g) Moisture detector 


(d) (c) (f) (b) 
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anchor plates to which the cable armour wires are clamped, 
providing strength to withstand the full cable tension 
during laying and enabling the repeater to be paid out 
and laid on the sea bed as an integral part of the cable. 
The complete repeater is approximately 9ft long and has 
a diameter of ro}in. 

At both Clarenville and Sydney Mines a complete power 
feeding system, duplicated to provide a standby system, 
supplies power to the submerged repeaters. Terminal 
rack-mounted repeater equipment in each station raises 
the level of the transmitted and received frequency bands 
to a value suitable for passing on, either to the submarine 
cable via a cable-terminating cubicle, or to the frequency- 
translating equipment. Pre-equalisation is provided to 
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assist in correcting for the attenuation/frequency charac- 
teristic of the submarine cable, and filters are provided to 
enable the incoming and outgoing frequency bands to be 
routed to and from the two-wire submarine cable without 
mutual interference. 

The new cable was laid by the British Post Office cable 
ship H.M.T.S. Monarch and the C.S. Ocean Layer, owned 
by Submarine Cables, Ltd.; the latter vessel was severely 
damaged by fire just before completing a 9o00-nautical- 
mile section. The 36 circuits provided by the new system 
will supplement the existing eight radio circuits and one 
cable circuit between France and the United States and 
the twelve radio and two cable circuits from Germany 
to the United States. 


THE EDITOR 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Plugs, Sockets and Cord Connectors 


BEING both a consulting engineer and a director of a 
property company I see both sides of a problem which 
I would like to bring to the notice of your readers. Our 
properties are let, and as such we probably get more than 
the average wear and tear on the electrical equipment. 
We are also very conscious of the high cost of installation 
work and sometimes find difficulties with fittings which 
seem to show that manufacturers are not doing as much 
as they might in the line of user research. I consider that 
many of these defects could be put right with a negligible 
increase in cost provided that they were incorporated at 
the design stage. I list some examples below : — 

Plugs and sockets with solid round pins. We have found 
these so unsatisfactory that any discovered are taken out 
of use before trouble occurs, though I understand that they 
are approved by I.E.E. Regulations. In many cases we 
have got over the trouble by slitting the pins with a fine 
hacksaw, but it should not be necessary for the user to do 
this sort of thing. We have found them a frequent cause 
of contact overheating, bad connections, radio noises, and 
believe that it is quite possible that they may have been 
the cause of unexplained fires. We do not like to think 
that the manufacturers decided to use them to force the 
public into replacing all their existing sockets with the 
newer variety. The public does not like this sort of tactic 
—but there seems no other explanation—as there must 
be many thousands of the older pattern sockets still 
installed in the older houses. 

Shuttered sockets. The slope of the lead fitted to the 
operating mechanism is frequently insufficient to permit 
easy insertion of the plug. On some it is still difficult to 
get the plug in even if the earth pin is greased. Thus, 
the housewife being unable to get the plug in uses what the 
law describes as a blunt instrument, often a shoe, to 
hammer the plug in, and it is hardly surprising that damage 
occurs. We have some sockets, excellent in other ways, 
but where it is virtually impossible to get the plug in unless 
the end of the earth pin is filed to a point. 

Cord connectors. Almost ail of these have inadequate 
finger grips making it impossible for a woman to pull 
them out of the appliance or to separate the two halves. 
The result is that the housewife wraps the cord round 
her hand and yanks it out, with the inevitable result. 

Connection Holes. The entries for wires in connectors 
and fittings are almost invariably just plain drilled holes. 


Often these holes come in difficult positions on installa- 
tion, and the addition of a slight lead or countersink 
would greatly help in getting wires into the fitting. Often 
switches or sockets are mounted “ blind” on to blocks 
through which the wires have been pushed. Such switches 
and sockets are cunningly provided with recesses which 
trap the wires and waste the electrician’s time. The 
addition of some sort of funnel entry to the hole seems 
such an obvious solution. 
Egham, Surrey. EDWIN SHIPLEY. 

[An amendment was issued to the relevant British Standard during the 
war which allowed solid round pins to be used provided they were used 
only with suitable sockets. Since the war, the B.S. has been revised and 
allows the use of solid round pins but now no mention is made of suitable 
sockets. Apparently it is general practice to have solid round pins 
without slots and modern sockets have spring contacts which are suitable 
for use with these plugs. 

The trouble referred to in Mr. Shipley’s letter could only have 
occurred when these solid round pin plugs were used with pre-war socket 
outlets which contain no spring loaded contacts. It would appear, there- 
fore, that although solid round pins are approved by BS. and hence 
I.E.E. Regulations there seems to be a tacit agreement that they should 
be used only with modern socket outlets.—Editors, Electrical Review.] 


Lighting Through the Ages 


THE Manchester Centre of the Illuminating Engineering 
Society is holding a lecture series and an exhibition in 
connection with the Society’s golden jubilee. The exhibi- 
tion, “ Lighting Through the’ Ages,” is to be held at the 
Manchester Central Library from 6th to 24th October and 
will graphically cover the whole range of lighting from 
ancient to modern times. Among ancient appliances shown 
will be Roman, Greek, Persian, Phoenician, Egyptian and 
Flemish lamps. There will be many types of old candle- 
sticks on show, together with rush lights, a flint lamp, and 
similar devices. Also on show will be types of early gas 
lighting equipment, together with some designed specifically 
for stage illumination. Other exhibits will illustrate the 
development of the electric lamp from very early types to 
its present-day application. Ultra-modern examples of 
lamps and fittings will underline the tremendous strides 
lighting has made. 

The first of the lecture series, at the Lesser Free Trade 
Hall, Peter Street, Manchester, was held yesterday (Thurs- 
day) when Mr. W. E. Harper, of the I.C.I. Plastics Division, 
dealt with “Lighting for People.” On 7th October Mr. 
J. M. Waldram (G.E.C.) will take as his subject “ Lighting 
for Premises,” whilst on 12th November Mr. W. R. Stevens 
(G.E.C.) will speak on “ Lighting and Production.” 
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Testing Techniques 


By J. de GRUCHY* 


The majority of electrical testing is carried out manually, but there is a 
persistent demand for test gear which will reduce the number of man 
hours involved, or, better still, carry out the tests automatically with the 


minimum of human intervention. 


The author describes recent improve- 


ments in the technique of resistance measurement, in flash tester design, 
hot insulation resistance measurement, and measurement of a.c. power 


Tue student of test gear design will be surprised at 
the long delay between the introduction of the valve 
voltmeter and its union with the Wheatstone bridge. 
A staid and respectable party is entitled to be suspicious 
of a shifty and wayward newcomer, but in this particular 
case the necessary discipline is easily contrived, while 
the advantages of the union are sound and substantial. 

The zero keeping of the valve voltmeter can be moni- 
tored continuously by providing the bridge with a second 
pair of equal ratio arms, the valve voltmeter input being 
connected between their centres and only switched across 
to the junction of the “ standard ” and the “ unknown ” 
arms when a reading is actually being taken. After a 
warming up period of a few minutes a drift of the order 
of o-1 per cent per hour is often achieved, and even this 
small error is immediately obvious and can be corrected 
manually or by automatic means. 

Although the substitution of a robust pointer indicator 
for the mirror galvanometer is a major gain, the scaling 
of that indicator, bearing in mind that the valve voltmeter 
draws sensibly zero current, is even more important. 





Comprehensive test station embodying 
some of the devices described 


When the d.c. supply to the bridge is constant the 
indicator may be scaled in percentage deviation, thus 
yielding directly the information generally required, not 
only in production engineering, but in many other 
applications also. 

One has only to compare the cost of a skilled operator 
balancing a conventional bridge and then calculating the 
deviation from the mean value with the cost of an 
unskilled operative who can obtain the same information 
in the time that it takes to connect the component to its 
test jig. Furthermore, the percentage scaling can be 








*Clare Instrument Co. 


reinforced by coloured zones to assist the operator who 
has difficulty in understanding figures not related to 
pounds, shillings and pence. 

A further use for the limit bridge described above, is 
for the measurement of temperature, particularly that 
of a copper conductor in situations of small thermal 
inertia. The percentage deviation scale may be replaced 
by a scale of “ temperature rise of a copper conductor ” 
and the speed of reading can overcome serious errors in 
the traditional method when the rate of change of 
temperature is high. 

Although it is widely understood that the purpose of 
a flash test is to ascertain that the thickness of the 
insulation between live circuits and the exposed metal 
is sufficient to withstand a breakdown under the most 
arduous conditions to which it may be subjected in 
service, there is no unanimity of opinion of the appro- 
priate voltage to employ for the test. Twice times the 
working voltage plus 1,000 V, or 2,000 V, whichever is 
the higher, was a favourite requirement at one time. 
This formula, which requires an eight times over-voltage 
for 200/250 V equipment as compared with a twice times 
voltage test at very high voltage seems hard to justify 
in practice and nowadays many domestic appliance speci- 
fications call for a 1,000 V flash test. 

Whilst the need for a sinusoidal waveform is usually 
stressed, the output impedance of the flash tester is never 
mentioned. It will be obvious that a high impedance 
output is inadmissible, since the test voltage will not be 
maintained when ionisation or tracking currents flow, and 
the reduction in applied voltage may well prevent an 
actual breakdown. 

Some overseas specification writers have recognised 
this danger, but instead of writing in a maximum value 
of impedance, or insisting that the h.v. voltmeter should 
be actually connected to the test points (in contra- 
distinction to the early practice of connecting an l.v. 
voltmeter to the primary of the h.v. transformer and 
scaling it in h.v. voltage), these folk have specified the 
VA rating of the h.v. transformer. 

The danger of not stating exactly what is meant is 
illustrated in this case by a test rig employing a 500 VA 
transformer, to comply with the specification, in which 
twelve components are flash tested simultaneously. 
A series impedance is connected in each test circuit so 
that a failure of one component does not remove the 
voltage from the other eleven. The specification con- 
ditions are fulfilled, but the intention of the writer is 
defeated, since the series impedance so introduced must 
be much greater than the difference in impedance of the 
500 VA and, say, a 100 VA transformer. 

Then again, there is no agreed rate of rise of the test 
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voltage. Because in some early flash testers the h.v. 
voltage was directly switched, and the resulting transients 
caused premature failures of the component, some speci- 
fication writers have tended to play for safety. In B.S. 
2612, for instance, the rate of rise of flash test voltage laid 
down is 50 V per 'second or one volt per cycle. It seems 
hard to justify this figure and in point of fact the amend- 
ment (PD3212) just issued permits a rate of rise of 500 V 
per second, or even direct switching. 

The duration of the test also varies between speci- 
fications. The amendment just quoted requires a two- 
second application while others need five seconds and 
many others are still listed as requiring the voltage to 
be maintained for one minute. Besides cutting the 
duration of the flash test, this amendment also permits 











™ CURRENT LOAD 
TRANSFORMER 
“20 - 
CONDUCTANCE - 
(Ov BOx 
POTENTIAL 
TRANSFORMER 
hi 
re 








Fig. 1.—Wattmeter bridge for a.c. circuits 


the use of a.c. for the insulation resistance measurement 
so that the two tests may be carried out at one and the 
same time. 

In the past the measurement of insulation resistance 
has been laid down as a test at 500 V d.c. simply because 
there were no commercial instruments available that 
could make the measurement with a.c. applied. Ever 
since the rectifier operated permanent magnet moving 
coil a.c. wattmeter was introduced in this country more 
than twenty years ago it has been possible to measure 
the in-phase component of the leakage current, ignoring 
the capacitive component, and flash testers are now 
available with their leakage current indicators scaled in 
megohms at some specified voltage. 

This combined test of both the thickness and the 
quality of the insulation is now widely employed and the 
amendment quoted above is the first to give official 
recognition to the method. 

A large number of tests on domestic appliances employ- 
ing this technique have shown that the cold insulation 
shows little change from the 500 V d.c. figure when a.c. 
at 1,000 or even 1,500 V is applied. 

It is well known that the insulation resistance of a 
heater element decreases as its temperature rises, and it 
becomes necessary to test at the maximum temperature 
at which it is likely to operate. In the appendix to the 
specifications a simple circuit is shown, having an a.c. 
milliammeter with one of its terminals connected to the 
exposed metal and the other terminal connected by a 
single-pole two-way switch to either pole of the supply. 

With this arrangement the leakage from each pole to 
the expesed metal may be measured separately, but whilst 
in B.S. 744 the mean of the two readings is the equivalent 
leakage, other specifications state that the leakage to 
either pole shall not exceed the given figure. To cut 
down testing time the two tests of B.S. 744 may be taken 
with a single application by arranging that alternate half- 
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cycles are employed to carry the leakage current to each 
pole. This may be achieved by connecting the two poles 
via their limiting resistance to the anodes of a full-wave 
rectifier, the indicator being connected between its 
cathode and the exposed metal. 

It will be noted from the appendix diagram that in 
the event of one pole coming into contact with the exposed 
metal during the test, the a.c. milliammeter will be con- 
nected across the supply. There may, of course, be 
plenty more a.c. milliammeters in store, so that testing 
can continue, but some form of safety device might be 
included in future editions. A 15 W lamp, for example, 
presents a sufficiently low impedance when passing the 
usual orders of leakage current, but will limit the full 
voltage current to a value that a suitable milliammeter 
can assimilate without damage. 

A difficulty has arisen in recent times by reason of the 
much improved elements which are being made, and 
which may have insulation resistance values when hot 
which cause a negligible deflection on the milliammeter. 
For these it is sometimes preferable to employ d.c. at 
500 V, connecting one pole to exposed metal and the 
other to the centre point of a potential divider connected 
across the element. 


Measurement of A.C. Power 


Where a specification calls for the measurement of 
a.c. power it has been customary to provide a voltage 
regulator, voltmeter and wattmeter of the dynamometer 
or induction pattern, together with an operator capable 
of using them. A simple alternative is the wattmeter 
bridge shown diagrammatically at Fig. 1. A small 
voltage V, derived from a potential transformer, the 
primary of which is fed in parallel with the load, is fed 
in antiphase with the output of the current transformer. 
A conductance box, having its dials calibrated in in-phase 
amperes, is also connected to the c.t. secondary, and the 
values are so chosen that the two voltages are equal and 
opposite when the rated current, as shown by the con- 
ductance box dials, flows in the c.t. primary. A centre 
zero indicator is connected to the output of the phase- 
sensitive rectifier bridge and deflects to the right when 
the current is higher, or to the left when the current is 
lower than the rated value. Since the voltage V tends 
to a constant, the scale may be marked in percentage 
deviation and thus the method enjoys all the advantages 
of the limit bridge in simplicity of operation. 

When, as is usually the case, the load resistance has 
linear characteristics with voltage change, the wattmeter 
bridge is sensibly independent of changes in. applied 
voltage over the usual limits since the two components 
of balance will be equally affected by the change of 
voltage. Hence not only the skilled operator, but also 
his voltage regulator and voltmeter may be dispensed 
with 

The improvements enumerated above are helping to 
simplify the testing procedures. Users and inspectors 
quite rightly demand that such tests must conform to 
the relevant specifications, but it is an unfortunate fact 
that the writers of specifications do not always envisage 
automatic test stations. Examination of specifications 
shows that the writers often exercise their privilege of 
lifting a paragraph bodily from their earlier work. This 
practice certainly speeds the production of the specifica- 
tion, but when it persists for a decade of two there is a 
danger that the finished work is no longer in step with 
current practice. It is to be hoped that writers of speci- 
fications will keep abreast of technical developments in 
this field and amend their specifications as and when 
required to take advantage of these developments. 
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the NEWS 


By REFLECTOR 


Tz Leicester Mercury reports that the Market Har- 
borough Rural Council has been told by the East Mid- 
lands Electricity Board that it has inspected the electrical 
installations in some of the Council’s houses and has 
found that “certain irregular extensions had been made 
which could prove dangerous.” The paper says :— 
“The Council is arranging for the extensions to be 
discontinued and extra plugs provided. The tenants will 
be warned that when the work has been carried out they 
must not interfere with the electrical fittings and wiring.” 
While this is very commendable, it leads me to wonder 
why a sufficient number of plug points was not installed 
in the first place, thus saving a great deal of trouble and 
expense. 


* * x 


A correspondent tells me that while on a holiday in the 
Italian alpine districts this summer he was struck by the 
contrast between the up-to-date nature of the electric 
lighting itself and the old-fashioned wiring still in use. 
In one mountain hotel, about 80 years old, the passages 
were still wired with twisted flex mounted on little 
porcelain insulators like cotton reels and the whole had 
been coated with whiting when the walls were painted 
so that it was almost rigid. This led to 18in tubular 
fluorescent lamps on the ceiling, mounted transversely in 
the most efficient way. Circular tubular lamps were used 
on the ceiling of the dining room, since they fit in better 
with an old-fashioned panelled ceiling than linear lamps 
ever do. Circular lamps are quite popular, and at Cuneo, 
in the plain of Liguria, he saw a circular lamp raised to 
its highest-possible use—a halo for an outdoor statue on 
the bridge over which one enters the town. 

On the French side of the Alps circular lamps only about 
8 inches in diameter were used as clocks in two cafés which 
he visited. On one wall the clock was also used as an 
illuminant. A dozen small black masks were placed 
around the tube to denote the hours, and the synchronous 
motor was in a central box. In another clock the whole 
circle was masked, with twelve slits cut to allow light to 
emerge at each hour position. The mask did not enclose 
the lamp ring completely, so that a halo of light came out 
all round the clock. 


* * - * 


The use of p.f. ash from Uskmouth power: station to 
provide 50 acres of pasturage which I mentioned in these 
notes recently is not the only successful experiment of 
this kind. The latest issue of Dragonpower (the C.E.G.B. 
South Wales Division’s magazine) contains an article by 
Mr. A. Cadman, station superintendent at Tir John, 
describing similar work there. A trial area was divided 
into six plots, three of which were sown with a mixture 
of rye grass, red clover and creeping fescue and the 
remainder with the same mixture but with white clover 


substituted for the red. The latter produced the best 
results and the whole area was then seeded in this way. 
Mr. Cadman says that the secret of success was that the 
seeds were soaked in milk treated with bacteria and then 
allowed to dry. The bacteria adhered to the seeds, 
causing them to germinate. 


+ * * 


Some time ago I referred to the investigations being 
carried out on the Natal coast into the use of electrical 
barriers to ward off man-eating sharks. Preliminary tests 
confirmed that, under the influence of a sufficiently strong 
d.c. field, freshwater fish could be made to swim involun- 
tarily towards the positive electrode and it was further 
established that the effect was proportional to the length 
of the fish—the bigger the fish, the smaller the electrical 
potential required. The next step was to test the effect 
on the sharks themselves, for which purpose it was 
necessary to catch several specimens and place them in a 
specially prepared basin—rather a risky procedure I should 
have thought. In fact, however, the main difficulty has 
been to transport the fish and keep them alive, for 
apparently the shark is an extremely delicate creature. 
A report by the Council for Scientific and Industrial 
Research on the progress of the investigations says that 
one 200 Ib fish was caught and towed successfully to 
the. basin where it was tethered in readiness for tests the 
next day. Unfortunately, it was devoured during the 
night by a crocodile! 


* * x 


Looking through the old volumes of the Electrical 
Review I have come across many reports of inventions 
considered very promising at the time but which have 
apparently passed into obscurity. One such device was 
described in the issue of rst October, 1879—eighty years 
ago: — 


“Railway passengers will hail with satisfaction an 
invention calculated to add greatly to their convenience 
and comfort .. . by which they may know with certainty 
the station the train is about to enter. The means by 
which this is accomplished is very simple. In each com- 
partment there is a dial resembling the face of a clock, 
upon which are painted the names of the stations on the 
route. A hand or pointer connected with an electrical 
arrangement is caused to move round the dial when a 
current passes through the instrument, which current is 
automatically sent in this way:—Upon the under side of 
the step-board of the first carriage composing the train 
is pivoted a small arm connected with a battery or other 
source of electricity, and as the train enters the station 
this arm strikes against a peg inserted under the edge of 
the platform. The arm is thus pressed back, and a 
current is sent through the wire and indicators causing 
the pointers to show the station reached.” 
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WITH the General Election falling on Thursday next, the opening of the 1959-60 
Session in London of the Institution of Electrical Engineers has been postponed 
until the following day, and Sir Willis Jackson will therefore deliver his Presi- 


dential Address on Friday, 9th October. 


This will be followed in the next few 


weeks by the addresses of the chairmen of the specialised Sections. The full 
programme of meetings for the first half of the Session is given below. 

Members should specially note the meetings of the Measurement and Control 
Section on 20th and 21st January which are being held in co-operation with the 
British Computer Society (under the egis of Group B of the British Conference 
on Automation and Computation), when the managerial and engineering aspects 
of reliability and maintenance of computer systems will be discussed. Social 
events include the Measurement and Control Section dinner on roth November 
and the Utilisation Section dinner-dance on 15th January, both of which will be 


held at the Café Royal. 


ORDINARY MEETINGS 

gth October: Inaugural address by the 
President, Sir Willis Jackson. 

sth November: “The Application of 
Irradiation in Industry,” by M. C. 
Crowley-Milling. (Utilisation Section 
paper.) 

26th November: “The Application of 
Low-Pressure Resins to some High- 
Voltage Switchgear Designs,” by T. R. 
Manley, Rothwell and W. Gray. 
(Supply Section paper.) 

3rd December: “ The Transmission of 
News Film over the Transatlantic Cable,” 
by C. B. B. Wood and I. J. Shelley. 

7th January: Second Hunter Memorial 
Lecture, “The Protection of Electrical 
Systems,” by H. G. Bell 

28th January: “ Radio Communications 
by Means of Satellites,’ by Dr. A. W. 
Lines. 


INFORMAL MEETINGS 

12th October: Discussion on “Is the 
Present Pace of Electrical Progress Good 
for the Community?” opened by the 
President. 

16th November: Discussion on “Is 
Off-Peak Load Given Sufficient Encour- 
agement?” opened by E. L. E. Wheat- 
croft. 

14th December: Discussion on “ Why 
Hi-Fi ? ” opened by P. P. Eckersley. 

18th January: Discussion on “ The 
Reliability and Economy of Cable Instal- 
lation,” opened by W. Holttum. 


EDUCATION DISCUSSION CIRCLE 

14th October: Discussion on “ Graduate 
Training in Industry,” opened by W. H. 
Taylor. 

zoth November: Discussion on “ The 
Ordinary National Certificate—A New 

Look,” opened by T. Siklos. 

17th ember: Discussion on “The 
Presentation of the History and Philo- 
sophy of Science,” opened by Professor 
H. Dingle. 

20th January: Discussion on “One 
Ap roach to Generalised Machine Analy- 
sis,” opened by J. G. Henderson. 


ELECTRONICS AND 
COMMUNICATIONS SECTION 
28th October: Chairman’s address, 
“Development of Eurovision,” by M. J. L. 


2nd November: “Some Comments on 
the Classification of  -aaanan Modes,” 
by Dr. A. E. Karbowiak 


9th November: “ Theory of the Travel- 
ling-Wave Parametric Amplifier,’ by 
Professor A. L. Cullen; “The Gain of 
Travelling-Wave Ferromagnetic Ampli- 
fiers,” by Dr. P. J. B. Clarricoats; “ Some 
Properties of Travelling-Wave Reson- 
ance,” by J G. Twisleton, and 
“ Saturation Effects in a Travelling-Wave 
Parametric Amplifier,” by A. Jurkus and 
P. N. Robson. 

25th November: “Radio Aspects of 
the International Geophysical Year,” by 
Dr. R. L. Smith-Rose. 

7th December: “Frequency Patterns 
for Multiple-Radio-Channel Routes,” by 
B. B. Jacobsen. 

16th December: “ The Laying of Sub- 
marine Cables,” by Captain W. H. Leech. 

11th January: “ A Quadrature Network 
for Generating Vestigial-Sideband Sig- 

nals,” by G. G. Gouriet and G. F. 
Newell, and “ Rectifier Modulators with 
Frequency-Selective Terminations, with 
particular reference to the Effect of Even- 
Order Modulation Products,” by D. P. 
Howson and Professor D. G. Tucker. 

27th January: “The Oral Presentation 
of Scientific Material,” by Dr. A. Clow. 

29th January: “Beam-Type Para- 
metric Amplifiers: Some Aspects of 
Design and Use,” by R. B. Dyott and 
C. R. Russell. 


MEASUREMENT AND CONTROL 
SECTION 


13th October: Chairman’s address, 
“The Relationship of Physical Mechan- 
isms to Psychological Processes,” by 
Professor A. Tustin. 

27th October: Discussion on “ Future 
Trends in Memory Stores for High- —— 
Digital Computers,” opened by 
Renwick. 

3rd November: “ An Analogue Elec- 
tronic Multiplier using Transistors as 


Square-Wave Modulators,” by 
Gleghorn. 

1oth November: Section dinner at the 
Café Royal. 


17th November: Discussion on 
“Sequence Networks versus Summation 
Teaiieenens for the Derivation of Single 
Quantities for Protective Relaying,” 
C. Adamson and Dr. E. A. 


15th December: Discussion on “ Data 
Handling Problems in Atomic Installa- 
tions,” by Dr. D. Taylor. 
19th anuary: Discussion on “ Super- 
seding the Ratio Arms in A.C. Bridges,” 
= by C. G. Mayo. 
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1.E.E. LONDON MEETINGS 


ARRANGEMENTS FOR THE FIRST HALF OF THE 1959-60 SESSION 


2zoth and 21st January: Discussion 
meetings on Managerial and Engineering 
Aspects of Reliability and Maintenance of 
ComputemSystems. (In co-operation with 
the British Computer Society.) 


SUPPLY SECTION 

21st October: Chairman’s address, 
“ Where Next ?” by Dr. J. R. Mortlock. 

11th November: “Generator/Motor 
Problems in Pumped-Storage Installa- 
tions,” by Dr. J. H. Walker. 

18th November: “Research on the 
Performance of High-Voltage Insulators 
in Polluted Atmospheres,” by Dr. J. S. 
Forrest, P. J. Lambeth and D. F. 
Oakeshott. 

gth December: “Field Suppression of 
Turbo-Alternators,” by J. R. Hill, A 
Hunt, W. J. Joyce and D. H. Tompsett. 

13th January: “Gaseous Discharge 
Phenomena in High-Voltage D.C. Cable 
Dielectrics,” by E. C. Rogers and D. J. 
Skipper. 


UTILISATION SECTION 


15th October: Chairman’s address, 

“The Electrical Engineer and the Heavy 
Chemical Industry,” by T. E. Houghton. 

12th November: “ Submersible Pump- 
ing Plant,” by H. H. Anderson and W. G. 
Crawford. 

1oth December: “ The Characteristics 
and Protection of Semiconductor Rec- 
tifiers,” by D. B. Corbyn and N. L. Potter. 

14th Dt Particulars to be 
announced 

1§th January: Section dinner-dance at 
the Café Royal. 


MEDICAL ELECTRONICS DISCUSSION 
GROUP 


6th November: Particulars to be 
announced. 

4th December: Discussion on “ Nuclear 
Magnetic Resonance,” opened by Dr. N. 
Sheppard and Dr. R. E. Richards. 

8th January: Discussion on “ Electrical 
and Electronic Techniques in Respiratory 
Research,” — by Professor R. 
Woolmer and D. W. Hill. 


JOINT MEETINGS 

1st December. Measurement and 
Electronics Sections: “ Frequency Varia- 
tions of Quartz Oscillators and the Earth’s 
Rotation in Terms of the N.P.L. Caesium 
Standard,” by Dr. L. Essen, J. V. L. Parry 
and J. McA. Steele. 

sth January. Measurement, Supply 
and Utilisation Sections: “ A New Method 
for Observing the Phenomena of Com- 
mutation,” by H. J. H. Sketch, P. A. Shaw 
and R. J. K. Splatt, and “A Method of 
Measuring Self-Inductances Applicable to 
Large Electrical Machines,” by Professor 
}. C. Prescott and A. K. El-Kharashi. 





EDUCATIONAL 


A course of ten post-advanced 
lectures in electrical engineering com- 
mences at the Harris College, Preston, 
on Monday next. The fee for the 
course is £1 §s and particulars can 
be obtained from the head of the 
Department of Electrical Engineering. 
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Nexr week (on Friday, 9th October) the 1959-60 London 
meetings of the Institution of Electrical Engineers open 
with the Presidential Address by Sir Willis Jackson 
and, in the succeeding weeks, the chairmen of the 
specialised Sections will deliver their inaugural addresses. 
An outline of the career of Sir Willis Jackson was given in 
our issue of 19th June last, when we also reproduced his 
portrait. We now give below, brief biographical notes of 
the men who will preside over the activities of the Sections 
of the Institution. 


Professor A. Tustin, M.Sc. (Measurement and Control 
Section) is head of the Department of Electrical Engineer- 
ing at the Imperial College of Science and Technology 
(University of London), South Kensington. His interest in 
automatic control developed during 
the war, when he was concerned 
with the problems of automatic gun- 
laying and gyroscopic stabilisation. 
Besides many contributions to the 
theory of control methods, including 
his book, “ Direct Current Machines 
for Control Systems,” he has 
extended the scope of application of 
this type of analysis into wider fields, 
particularly in his book, “The 
Mechanism of Economic Systems.” 
As Professor of Heavy Electrical 
Engineering at Imperial College, he 
is concerned in particular with elec- 
trical machines and electric traction. He recently led a 
team of experts on a visit to the Soviet Union to study 
developments in industry. 


Mr. J. R. Mortlock, Ph.D., B.Sc(Eng.) (Supply Section) 
was educated at St. Joseph’s College, Naini Tal (India), 
Finsbury Technical College and London University. After 
serving an apprenticeship with the British Thomson- 
Houston Co., Ltd., at Rugby, he joined the company’s 
Switchgear Engineering Department at Willesden in 1928. 
From 1931 to 1945 he was assistant to the superintendent 
engineer, switchgear, after which he became power system 
engineer, being responsible for constructing the A.E.I. net- 
work analyser and building up a department to carry out 
studies on all types of power system problems. From 1955 
to 1958 he was manager of the Power Systems Engineering 
Department of the B.T.H. Co. and 
of the A.E.I. Network Analyser 
Department, and in November, 1958, 
he was appointed chief engineer of 
the M-V Power Systems Engineering 
Department, which is now an 
amalgamation of the previous M-V 
and B.T.H. Departments, and the 





Professor A. Tustin 


A.E.I. Network Analyser Depart- 
ment. His interests in technical 
education include considerable 


experience in part-time teaching. He 
is a member of the City and Guilds 
Institute Committees responsible for 
preparing the schemes for technician 
and craft courses, and a member of the main Electrical 
Group Committee. He is chairman of the Electrical Prac- 
tice Committee, and was a member of the I.E.E. Council in 
1957. The Institution awarded him the Ayrton Premium 
in 1946. Mr. Mortlock is the, joint author of “ Power 
System Analysis,” and the author of “A.C. Switchgear, 
Vol. 1,” in addition to being the author of numerous articles 
and papers. 


Mr. T. E. Houghton, M.Eng., M.I.C.E., M.I.Mech.E. 
(Utilisation Section) was educated at Widnes Secondary 
School and Liverpool University. He joined the Chief 
Engineer’s Department of the United Alkali Co., Ltd., 
Widnes, in 1916 for two years’ general engineering training 
in works and drawing office, and thereafter served as a 
draughtsman on power engineering and electrical design. 
He became assistant chief electrical engineer of that com- 
pany in 1920 and in 1926 was appointed personal assistant 


Dr. J. R. Mortlock 
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to the chief engineer. In 1929 he became assistant chief 
engineer of the Castner Kellner Alkali Co., Ltd., Runcorn— 
a subsidiary of Imperial Chemical Industries, Ltd.—with 
special responsibility for the generation of electricity and 
the installation and maintenance of electrical plant. In 
1931 he was appointed manager of 
the Energy Division of the Castner 
Kellner Works and in 1937 became 
energy operations manager of the 
then General Chemicals Group of 
Imperial Chemical Industries, Ltd. 
The power and electrical activities 
of the General Chemicals Division 
(formerly Group) were co-ordinated 
in a new Power Department in 1941 
and Mr. Houghton was appointed 
manager, being elected to the board 
of the General Chemicals Division in 
1952 with responsibility for the 
design, construction and operation 
of the Division’s power stations, substations, the associated 
electrical systems and all plant installations. He retired 
in 1957. 

Mr. Houghton was awarded the Watt Gold Medal of the 
Institution of Civil Engineers in 1923 for his paper on 
“Evaporation by the Vapour-Compression Method.” He 
was chairman of the Mersey and North Wales Centre of 
the I.E.E. in 1943, and chairman of the Steam Group of 
the Institution of Mechanical Engineers in 1957 and 1958. 
In 1956 he was appointed by the Minister of Power as a 
member of the Merseyside and North Wales Electricity 
Consultative Council and was for some years a member of 
the Appointments Board of Liverpool University. 


Mr. M. J. L. Pulling, C.B.E., M.A. (Electronics and 
Communications Section) is controller of television engi- 
neering, B.B.C. He was educated at 
Marlborough College and King’s 
College, Cambridge. After five years 
in industry, he joined the Engineer- 
ing Division of the B.B.C. in 1934 as 
assistant in the Engineering Informa- 
tion Department. He was subse- 
quently in charge of the Sound 
Recording Department from 1940 to 
1949, and he then transferred to take 
charge of operations and maintenance 
in the television service, becoming 
controller of television engineering in 
1956. 





Mr. T. E. Houghton 





Mr. M. J. L. Pulling 


Automobile A.C. System 


AN interesting type of electrical generating system is 
embodied in the “ Valiant” family car to be introduced 
by the American Chrysler International next month. 
Instead of a conventional d.c. generator, a new Chrysler- 
built alternator supplies the vehicle’s electrical power. It 
is claimed to provide more current at low engine speeds 
than a d.c. generator and it is much lighter. This should 
prolong the life of the battery since the makers say that it 
remains charged even on continuous short-distance runs. 
To meet the requirements of the “ Valiant’s” 12 V d.c. 
electrical system the a.c. is converted to d.c. by six silicon- 
diode rectifiers mounted at the back of the alternator 
housing. 
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News of Men and Women of the Industry 


The Minister of Power has re- 
appointed the following chairmen of 
Electricity Consultative Councils:— 
London, Alderman Sir Isaac Hayward, 
LL.D., J.P.; Southern, Group Captain 
J. C. M. Hay, O.B.E., D.L.; and 
Merseyside and North Wales, Coun- 
cillor H. Evans. 


Mr. H. G. Partridge, M.A., of 
Cardigan, has resigned from part-time 
membership of the South Wales Elec- 
tricity Board, on becoming a candidate 
at the forthcoming General Election. 


Mr. J. McIvor has been appointed 
Scottish area sales manager of the 
British materials handling division of 
the Yale & Towne Manufacturing Co. 
and Mr. G. K. Frame has been 
appointed Scottish area sales engineer. 
They will both operate from the new 
sales and service depot at East 
Kilbride, Lanarkshire (telephone: East 
Kilbride 20241). 

Mr. R. A. Bent, managing director, 
and Mr. R. J. F. Howard, director of 
Lancashire Dynamo Electronic Pro- 
ducts, Ltd., are making an overseas 
tour which commenced on 26th Sep- 
tember. They will spend a week in 
Australia and will then travel to Los 
Angeles for discussions in the United 
States in relation te possible licensing 
for the manufacture of their products. 
Opportunity will also be made to visit 
the company’s Canadian associates 
before returning to this country on 7th 
November. 


Professor J. C. Prescott, who has 
been Professor of Electrical Engineer- 
ing at King’s College, Newcastle-upon- 
Tyne since 1937, is retiring this year. 

After studying at the University of 
Liverpool under Professor E. W. 
Marchant, he entered a college ap- 
prenticeship with the British Westing- 
house Co. in 1915, continuing later 
with that company as research engi- 
neer. He saw service with the 
R.N.V.R. during the 1914-18 war, 
being attached to HJM. Mining School 
at Portsmouth. After the war, he 
returned to Liverpool University as 
lecturer in the Electrical Engineering 
Department, a position he held for 
eighteen years. His early researches 
were concerned with the behaviour of 
constant-current dynamos, and this 
led by way of a study of the free period 
of coupled alternators, to researches 
in the inherent instability of parallel 
connected synchronous __ electrical 
machinery. His papers of this period 
reveal that electrical measurement 
and measuring instruments were also 
occupying a substantial part of his 
time. For this work he was awarded 
the degree of Doctor of Engineering 
by Liverpool University in 1931. In 
Newcastle his research work has been 
concerned with synchronous govern- 


ing of alternators, and further studies 
of the stability of parallel connected 
alternators have been made; latterly 
he has been engaged in an investiga- 
tion into the performance of turbo- 
alternator governors, which is still in 
progress. 

Professor Prescott was chairman of 
the I.E.E. North Eastern Centre in 
1943-44. 

Mr. J. H. Butler has been appointed 
generation engineer of the North 
Eastern Division 
of the Central 
Electricity 
Generating Board 
in succession to 
Mr. W. F. Cus- 
worth. ‘Mr. Butler 
was statistical 
officer to the 
Division until a 
year ago when he 
left to take up an 
appointment as 
organisation and 
methods officer 
with the North Eastern Electricity 
Board. He commenced his engi- 
neering career in 1920 with Rotherham 
Corporation and in 1924 he joined 
the staff of the North-Eastern Electric 
Supply Co., becoming _ technical 
assistant in the Statistical Department 
in 1938. He was appointed divisional 
statistical officer in 1948. 


Mr. D. L. Stokes has been appointed 
technical sales engineer for George 
Ellison, Ltd., in the counties of Essex, 
Norfolk, Suffolk, Huntingdon, Cam- 
bridge and Isle of Ely. Mr. J. R. 
Smith, M.I.E.E., who has represented 
the company for many years, will con- 
tinue to act in a consultative capacity 
in this area, but will additionally, from 
Ist January next, undertake special 
duties for the company with Govern- 
ment Departments, the Central Elec- 
tricity Generating Board, Electricity 





Mr. J. H. Butler 


Mr. W. H. Dunkley 
(controller, S E. Division 
C.E.G.B.); Lord Geddes 
(part-time member of 
C.E.G B.); Mr. J. Har- 
vey (chief generation 
engineer (operation) S E. 
Division C.E.G.B.); Mr. 
D. Wright (deputy 
superintendent); Mr. A. 
J. Din (station superin- 
tendent, Brighton bower 
stations ‘A’ and ‘B’) and 
Mrs. P. Turner (C.E.G.B. 
Public Relations Depart- 
ment) inspecting a 
model of Berkeley power 
station at Brighton 


Area Boards and consultants. With 
these changes, the south-east area 
sales and consultative service for 
George Ellison, Ltd. are now 
re-allocated, as follows:—Mr. F. W. 
Webb, Middlesex, Bedfordshire and 
Hertfordshire; Mr. H. V. Stanton, 
Surrey, Sussex and Kent; and Mr. 
P. C. Stewart, Oxford, Bucks., Hants, 
Berkshire and Isle of Wight. The 
management of the London office will 
continue to be the responsibility of Mr. 
J. R. T. White, the London area branch 
manager. 

Mr. J. E. Coleman, M.I.E.E., has 
relinquished his directorship and 
major shareholdings in Spesco 
Developments, Ltd., which will in 
future be controlled by Imperial 
Chemical Industries, Ltd. Mr. Cole- 
man will now devote his attention to 
the developments of the Gresham Lion 
Group in the field of automation, and 
automatic process controls in par- 
ticular. 


Professor A. J. S. Pippard, F.R.S., 
president of the Institution of Civil 
Engineers, is now on a visit to West 
Africa.- He is accompanied by the 
secretary of the Institution, Mr. A. 
McDonald, former Inspector-General 
of Works, Nigeria. The tour is one 
in a programme arranged jointly by 
the Institutions of Civil, Mechanical, 
and Electrical Engineers to keep in 
touch with their members in Joint 
Groups overseas. 


Mr. K. H. Moore has resigned from 
his position as assistant general sales 
manager with Aron Electricity Meter, 
Ltd. 


At an “open day” at Brighton 
power station on 19th September the 
A.E.I. Group of Companies con- 
tributed a number of models and 
displays for the exhibition erganised 
by the station superintendent, Mr. 
A.J. Din. There was a special section 
of the exhibition devoted to nuclear 
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power, in which the C.E.G.B. had on 
display a model of Berkeley nuclear 
power station and the A.E.I. showed a 
model of Zeta. The Berkeley station 
is being constructed by the A.E.I.- 
John Thompson Nuclear Energy Co. 


Dr. J. N. Aldington, managing 
director of Siemens Edison Swan, Ltd., 
and a director of Associated Electrical 
Industries, Ltd., left in the Queen 
Mary en route for Canada on 24th 
September. He will be accompanied 
on his Canadian tour by Mr. H. T. 
Wormell, president of Siemens Edison 
Swan (Canada), Ltd. Dr. Aldington 
is due back in this country on 2nd 
November. 


Among the awards made by the 
Council of the Junior Institution of 
Engineers in respect of papers and 
lectures delivered during 1958-59 are 
the following:—Institution Silver 
Medal to Mr. J. Heywood (London) 
for his paper on “ Radio Measurements 
on the Russian Earth Satellites ”; and 
the Durham Bursary to Mr. F. W. L. 
Bosch (South Africa) for his thesis 
“The Preliminary Design of a Distri- 
bution Transformer on an Economy 
Efficiency Basis.” - 


Mr. K. Fenton, A.M.I.Mech.E., who 
writes in this issue on “ Steam Turbine 
- Cycles in Power 


Stations” (page 
373), was an 
apprentice at 


Thornhill power 
station from 1935 
until 1940. After 
six years’ service 
with the R.A.F. 
he joined the 
London Power 
Company’s Test- 
ing and Develop- 
ment Department 
and in 1948 
became a group efficiency and testing 
engineer with the London Division of 
the British Electricity Authority. He 
took up his present appointment in the 
Efficiency and Testing Section of the 
Central Electricity Generating Board 
headquarters in 1951 and is mainly 
concerned with heat consumption tests 
on new turbo-generators. 


Mr. J. M. Kay, M.A.(Cantab.), 
Ph.D., M.I.Mech.E., Professor of 
Nuclear Power, Department of 
Mechanical Engineering, Imperial 
College of Science and Technology, 
has accepted an invitation to be presi- 
dent of the Junior Institution of 
Engineers for 1959-60. 


Foxboro-Yoxall, Ltd., are celebrat- 
ing their twenty-fifth anniversary this 
year and a number of special events 
have been planned to mark the 
occasion, two of which, an open day 
and a sports day, were held on 4th and 
sth September. On 4th September 
the company were hosts to over 1,000 
staff and their families who were 
invited to tour the Redhill factory. A 
running buffet was provided for the 
visitors. Each department mounted 





Mr. K. Fenton 


an explanatory display of its particular 
products and a central exhibition 
demonstrated the ranges of the com- 
pany’s finished instruments and 
systems of process control. A pictorial 
display emphasised the wide variety of 
industries which use the company’s 
industrial control equipment. The 
sports day was opened by Mr. L. S. 
Yoxall, chairman and managing direc- 
tor of the company, who also later 
presented the prizes. 


Dr. N. Loveless, who is a lecturer in 
psychology at Queen’s College, 
Dundee, has been appointed as a 
consultant to Smiths Aircraft Instru- 
ments, Ltd. 


Mr. P. A. Charlesworth, B.Sc., 
A.R.LC., M.Inst.P.E.T., a director of 
Electropol Processing, Ltd., and man- 
aging director of Electropol, Ltd., is 
now on a tour of the United States of 
America. 


Mr. A. H. Thomas has been elected 
president of the Purchasing Officers’ 
Association for 1959-60. 


OBITUARY 


- Mr. Frederick Lumley Cator, chief 
lighting engineer of Hubert Davies & 
Co., Ltd., Johannesburg, died on roth 
August at the age of fifty-one. Mr. 
Cator received his practical training 
with the British Thomson-Houston 
Co., Ltd., Rugby, and during this 
period he took a degree course at 
King’s College, London University, 
graduating B.Sc(Eng.) in 1932. In 
1935 he was in charge of the Lighting 
Department at the B.T.H. Birmingham 
office and depots and in 1946 became 
chief lighting engineer for E. K. Cole, 
Ltd. He re-joined the B.T.H. Co. in 
1948 and went to South Africa as a 
member of the staff of B.T.H. 
(S.A.) Pty., Ltd., remaining with them 
as lighting engineer until 1954 when he 
joined Hubert Davies & Co., Ltd., 
Johannesburg, as chief lighting engi- 
neer. 

As a representative for Hubert 
Davies & Co. he was a foundation 
member of the South African National 
Committee on Illumination and was a 
past vice-chairman. He was the 
first chairman of the S.A. Centre of 
the Illuminating Engineering Society. 
Recently he acted as chairman of the 
South African I.E.S. Jubilee Sub- 
Committee and organised the exhibi- 
tion “ Lighting Through the Ages.” 


Mr. Walter Alexander Turnbull, 
M.I.C.E., M.I.E.E., Wh.Ex., former 
borough electrical engineer of Ayles- 
bury, died on 26th September. Mr. 
Turnbull was a well-known figure in 
municipal electricity supply circles 
between the two wars. He was 
borough electrical engineer of Ayles- 
bury for twenty-two years and resigned 
from that position in 1936, after which 
he carried on consulting work for some 
years. 


Sir Duncan Watson.—The death 
occurred on 27th September, at the age 
of eighty-six, of Sir Duncan Watson, 
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J.P., M.1.E.E., a former member of the 
Central Electricity Board and the 
North of Scotland Hydro-Electric 
Board. He was founder of Duncan 
Watson Electrical Engineers, Ltd., and 
was also chairman of the Harley- 
Davidson ‘Motor Co., Ltd., and a 
director of the Perak River Hydro- 
Electric Power Co., Ltd. He was a 
governor of the Regent Street Poly- 
technic from 1931 to 1953 and before 
retiring founded two electrical engi- 
neering scholarships. 


C.S. “Ocean Layer ” 


The directors of Submarine Cables, 
Ltd. (owned jointly by Siemens Edison 
Swan, Ltd., and the Telegraph Con- 
struction & Maintenance Co., Ltd.), 
announce that it has been decided not 
for the present to replace the cable ship 
Ocean Layer, which became a total loss 
as a result of a fire in June last when 
she had almost completed laying her 
g00 nautical mile section of a sub- 
marine cable for the new telephone 
system between the United States and 
Continental Europe (see page 379). It 
is felt that the foreseeable demand for 
cable-laying can be met by other ships 
now building or planned, but never- 
theless arrangements have been made 
which will enable Submarine Cables, 
Ltd., to compete in the “ make-and- 
lay” contracts as hitherto and its 
‘Marine Department is being retained 
so that the knowledge and experience 
which have been built up over the years 
may continue to be available to its 
customers throughout the world. 





Steel Rolling Mill Plant 


Equipment valued at over £1,000,000, 
engineered and mainly manufactured 
at the Stafford Works of the English 
Electric Co., Ltd., has recently gone 
into service in four new steel rolling 
mills in the Midlands. Two are at 
Patent Shaft Steel Works, Ltd., Wed- 
nesbury, and the other two are at 
Stewarts & Lloyds, Ltd., Bilston, 
Staffs. In all four mills, which are of 
the hot reversing type, the major part 
of the electrical engineering was 
carried out by English Electric’s Metal 
Industries Division. 

At Patent Shaft Steel Works, the 
38in blooming and slabbing mill and 
the 54in by 32in/98in 4-high plate 
mills each have a 5,000 b.h.p. (r.m.s.) 
main drive motor, with a speed range 
of 45-90 r.p.m. and a cut-out torque 
of 240 metre-tons. Both drives are 
identical and are fed from identical 
Iigner sets. The contract also covered 
all the Ward-Leonard auxiliary motors, 
the motor-generator sets, the control 
gear and the ventilation and lubrica- 
tion equipment for the mill. 

For the 40in blooming and the 32in 
roughing mills at Stewarts & Lloyds, 
the English Electric Co. supplied two 
identical main drives: 5,600 h.p. 
(r.m.s.) motors with a speed range of 
§0-120 r.p.m. and a cut-out torque of 
240 metre-tons. 
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ABSTRACTS FROM FOREIGN 
TECHNICAL JOURNALS 


Tre difficulties of increasing alternator outputs by 
increasing either currents or voltages, in air-cooled alter- 
nators at any rate, are well known. Increased currents 
imply increased and additional losses, and over-dimen- 
sioned conductors and the use of voltages higher than 
the natural voltage of the machine introduce, among 
others, increased corona dangers and the subsequent 
deterioration of the insulation. This could be prevented 
by creating air clearances between the conductors in a 
slot, but this would not be possible without a considerable 
deterioration of the space factor and therefore of the 
utilisation of the material. 

A much better way is that suggested by the author, viz. 
to place semiconductor coatings on the turns insulation. 
These can be produced in different ways, viz. by spraying- 
on of metal droplets, or by painting with alcoholic 
solutions of resin and colloidal graphite, or graphitised 
paper stuck on the micanite insulation, etc. Comprehen- 
sive investigations of such coatings were made in Czecho- 
slovakia by Heller and Veverka and others and the theory 
of such layers under sliding discharges as well as the 
potential distribution set up in a slot by such layers was 
evolved. It could be proved that the optimum potential 
distribution could actually be produced by appropriate 
design and the theory was confirmed by the experimental 
part of the investigation.—“* Semiconducting Anti-Corona 
Layers in H.V. Machines,” J. Kucera, Rev. Gen. Elect., 
Vol. 68, No. 7, pp. 465-472, July, 1959, in French. 


High Voltage Measurement 


The development, over a considerable number of years, 
of a high-precision method of h.v. measurement is sum- 
marised. Basically, the method goes back to Chubb and 
Fortescue (1913), i.e. to the measurement of the peak 
value of the voltage applied to the electrodes of an air 
capacitor by measuring the capacitive current, after recti- 
fication by diodes, by a micro-ammeter. It is obviously 
very important to determine the capacitance of this 
capacitor with the greatest possible precision, which is 
not difficult to obtain by direct measurement if the 
capacitance exceeds 10 pF. However, below this value 
it must be calculated because measurements cannot be 
carried out with errors of less than 2-3 per cent. The 
sources of error are the non-uniformity of the field (despite 
the use of a guard ring), bad parallelism of the electrodes, 
disturbances due to the discontinuity between guard ring 
and electrodes, error in measuring thickness of dielectric 
layer, and the effect of the relative dielectric constant of 
the air, depending on temperature and humidity. 

A special type of capacitor was designed to serve in 
the measuring set-up, with an improved guard-ring’ unit. 





Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 
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The effects of the sources of error mentioned were 
determined and plotted against thickness of the air layer, 
for correction purposes. Furthermore, a special type of 
quadruple-beam cathode-ray oscillograph was developed 
for these measurements, differing from other multiple- 
beam oscillographs in that it is a single beam which is 
divided by a particular filter diaphragm into four beams 
which are acted upon by electromagnetic and electrostatic 
deflecting elements and enable different electric parameters 
to be recorded simultaneously. The rectifier units were 
also specially designed as a combination of compensated 
vacuum diodes (a.c. heated) and of silicon rectifiers. 
Diagrams and pictures of the latest models of these 
oscillographs are shown.—‘ Measurement and Recording 
of High Voltages,” J. Lagasse and R. Lacoste, Elettro- 
tecnica, Vol. 46, No. 7, pp. 394-399, July, 1959, in Italian. 


Deposits on Telephone Relay Contacts 


There are many observations on outages of telephone 
relays due to deposits containing carbon on the contacts, 
and particularly those of relays sealed hermetically in 
containers. Palladium contacts are especially affected by 
this phenomenon, but also silver contacts to a far lesser 
extent. Invariably, a black powder containing carbon 
was found on Pd contacts. The corresponding deposits 
on silver contacts were found to consist of 70-75 per 
cent Ag, about 10 per cent carbon compounds and the 
rest AgCl. The contact-inhibiting component is invari- 
ably an organic silver compound deposited from the gas 
phase. The source of the organic compounds can only 
be the insulation of coils and plastic parts of the relay 
structure. 

The numerous comprehensive investigations carried 
out by the Bell Laboratories and others in the U.S.A., 
and now by the author in Switzerland, have put the 
mechanism and causes of this phenomenon beyond any 
doubt. The organic compounds particularly dangerous 
in this respect, and also to gold-silver and tungsten 
contacts, were clearly distinguished by micro-analysis, 
X-ray analysis and examination by electron microscope 
and the effects of “ natural ” deposits compared with those 
of artificial and finely-graded soot deposits on the contacts. 
The special effects of particle size and chemical com- 
position of the contact powders on the “ activation” of 
the contacts were also established and electrically checked 
on Holm’s contact theory. For example, it was found 
that even the floor polishes used in telephone exchanges 
contribute to setting up contaminated atmospheres where 
the relay contacts are concerned.—“ Insulating Deposits 
Containing Carbon on Relay Contacts,” Th. Gerber, 
Tech. Mitt. P.T.T., Vol. 37, No. 8, pp. 283-303, Ist 
August, 1959, in German. 


Short-Pitch Rotating Amplifier 


The shortening of the armature winding pitch of a 
rotating amplifier with up to 0-5 cross-field enables the 
magnetic circuits of direct and cross fluxes to be chosen 
in a rational way; it improves considerably the conditions 
of commutation and allows a concentrated compensating 
winding to be used. As compared with an amplifier with 
diameter pitch, the output of an amplifier with short pitch 
is reduced by 20-30 per cent, but the amplification factor 
is almost unchanged and the response speed increased 
by factors of 1-5-2. The short-pitch type of amplifier is 
particularly suitabie for automatic control systems, or as 
exciter and voltage regulator for synchronous alternators 
and d.c. generators of medium or large output.—“ A 
Rotating Amplifier with a Short-Pitch Armature Winding,” 
V. I. Radin, Elektrichestvo, No. 4, pp. 77-82, 1959, in 
Russian. 
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Engineering Workers’ Pay Claim 

A claim for a reduction in the work- 
ing week from 44 to 40 hours without 
loss of pay and a substantial wage 
increase was presented to the Engi- 
neering and Allied Employers’ 
National Federation last week on 
behalf of three million workers in the 
engineering industry. Mr. F. Foulkes, 
president of the Confederation of 
Shipbuilding and Engineering Unions, 
headed the negotiating team and the 
case was presented by Mr. W. J. 
Carron, president of the Amalgamated 
Engineering Union. Asked what was 
meant by “substantial,” the union 
representatives named a figure of {1 a 
week. Mr. Carron submitted that 
although real wages in the industry 
had increased since the war they had 
not done so to anything like the extent 
of the rise in productivity and profits. 

Sir Kenneth Hague, president of the 
Federation, said that if the claim were 
granted and it was found necessary to 
continue to work 44 hours to maintain 
output at the present level, it would 
add some 24 per cent to the labour 
costs of federated firms. He under- 
took to seek the views of constituent 
firms and said he hoped to be ready 
to give the Federation’s reply in about 
six weeks’ time. 

On the following day a parallel claim 
was submitted by the Confederation to 
the shipbuilding employers. 


Work Stopped at Hunterston 


Serious dislocation due to strikes has 
led the Motherwell Bridge & Engi- 
neering Co. to suspend operations at 
the Hunterston nuclear power station 
site. 

Last week the company issued the 
following statement: “In view of the 
serious dislocation of production due 
to the present and recent outbreaks of 
unofficial strikes on the part of trade 
union members in breach of agree- 
ments, the Motherwell Bridge & Engi- 
neering Co., Ltd., have decided to 


suspend operations at the Hunterston 
site until the way appears open to 
resume on satisfactory conditions.” 

The company is the biggest contrac- 
tor on the site. Its £8 million con- 
tract is for the reactor and steam 
raising units. 

Last March IMr. A. R. Miller, chair- 
man of the company, which is a 
member of the G.E.C.-Simon-Carves 
consortium which is erecting the 
station, said that unless there was a 


marked improvement the company 
would ask to be relieved of its 
contract. He said that in the last 


seven months there had been fifteen 
unofficial strikes and over 55,000 man- 
hours had been lost. Mr. Miller also 
indicated that work on the contract 
had then fallen six months behind 
schedule. 


Nuclear Power Groups’ 

Agreement 

Following discussions which have 
taken place during the last few weeks 
between the General Electric Co., 
Ltd./Simon-Carves, Ltd., Atomic 
Energy Group and Atomic Power 
Constructions, Ltd., an agreement has 
been reached to collaborate in the 
design and construction of nuclear 
power stations in the United Kingdom. 
The two groups have agreed to submit 
joint tenders for Dungeness and 
further stations in the British nuclear 
programme. This development does 
not affect the two groups’ existing con- 
tracts and commitments, either in the 
United Kingdom or overseas. The 
Central Electricity Generating Board 
and the South of Scotland Electricity 
Board have been informed. Negotia- 
tions are continuing with a view to 
long-term collaboration on future 
reactor systems. 


Large Semiconductor Plant 


Texas Instruments, Ltd., Bedford, 
has signed a contract for the construc- 
tion of its new semiconductor plant. 
The occupation of this plant is 


scheduled to commence in the autumn 
of 1969, and it will be in full production 
in early 1961. The total value of the 
project is approximately £1,000,000 
and the contract for construction has 
been awarded to Tarmac Civil Engi- 
neering, Ltd. 


Evershed & Vignoles’ Canadian 

Expansion 

Evershed & Vignoles, Ltd., have 
announced the reorganisation and 
enlargement of their Canadian 
activities by the formation of a new 
company which is to be known as 
Evershed-Powertronic, Ltd. The com- 
pany will operate from Toronto and 
will provide a complete, coast to coast 
specialist sales and service organisa- 
tion for the installation of automatic 
electronic control equipment. The 
ranges of “ Megger ” insulation testers 
and other electrical testing instruments 
manufactured by Evershed & Vignoles, 
Ltd., will continue to be handled in 
Canada by R. H. Nichols, Ltd. 


G.E.C, Manchester Showrooms 


New showrooms just completed at 
the Manchester branch of the General 
Electric Co., Ltd., were officially 
opened on 22nd September by Mr. 
T. E. Daniel, chairman of the North 
Western Electricity Board. Situated in 
Victoria Bridge Street, the new show- 
rooms are the culmination of a 
modernisation scheme that has been 
carried out over the past five years. 
Originally the branch occupied only 
part of the building, but it now has 
the whole of the building—Magnet 
House—in addition to a building at 
the rear. 

The showrooms are 24ft above 
street level and a large recessed 
window enables the public to look 
right into the display. In the show- 
rooms the blending of gay colours 
and the fine African hardwoods used 
combine to. give a contemporary 
atmosphere without being garish. 
Gay wallpapers—many of exclusive 


Lighting fittings and domestic equipment displays in the new G.E.C. Manchester Showrooms 











390 


Scandinavian design—provide an 
‘ attractive background for the clean 
design of the G.E.C. range of lighting 
fittings, cookers, refrigerators and 
other domestic equipment. The ceiling 
is of “ Insulite ” insulation board and 
in the lighting fittings section is 
equipped with special fans and extrac- 
tors. Recessed standard G.E.C. cable 
trunking is fitted with gold anodised 
cover-plates. A special feature is the 
inclusion of spring-loaded hooks in 
the trunking to facilitate the removal 
or installation of the lighting fittings. 
All the fittings have pull-pull switches 
with catgut cords incorporating the 
price tag. With the whole of the 
ground floor given over to the show- 
rooms, the trade counter has been 
moved to the basement. The electrical 
contractors were W. H. Smith Electri- 
cal Engineers, Ltd., Manchester, an 
the builders were J. Gerrard & Sons, 
Ltd., Swinton. 


New Ferranti Canteen 


Ferranti, Ltd., has recently opened 
a new £45,000 canteen at its Hollin- 
wood factory, Manchester, which will 
accommodate 280 of the staff at one 
sitting. Of reinforced concrete con- 
struction, the new two-storey build- 
ing was designed and built by the 
company’s own building department, 
using sub-contractors for some of 
the specialised installations, such as 
air-conditioning plant and acoustic 
ceilings. It is an extension to an exist- 
ing and older canteen alongside. 
Situated on the first floor, the canteen 
has an area of approximately 4,785 
sq ft. 
Supplies of food are obtained from 
the older canteen’s reconstructed 
kitchen which now serves both the old 
and new canteens. The equipment in 
the servery consists mainly of a heated 
cafeteria type counter with two 
beverage sections and limited cooking 
facilities. Dish-washing equipment 
has also been installed which incor- 
porates a waste grinder for disposing 
of the kitchen residue. Extraction 
systems have been arranged over the 
counters and kitchen equipment for 


the removal of steam and kitchen 
odours. The building is air condi- 
tioned, plant being contained in a 
penthouse on the top of the flat roof. 
This is thermostatically controlled. 

In the dining areas, 4ft 40 W fluores- 
cent tubes in plastic covered fittings 
flush mounted in the Burgess metal 
acoustic ceiling provide an average 
general level of illumination of the 
order of 25 lumens/sq ft. Pendant 
type light fittings are used on the stair- 
case leading to the canteen. The total 
electrical load of the new building is 
140 kW 


High Temperatures in Industry 
The Morgan Crucible Co., Ltd., is 
co-operating with the Merseyside and 
North Wales Electricity Board and the 
North Western Electricity Board in 
demonstrations of high temperature 
equipment. One will be held at the 
Industrial Development Centre, Para- 
dise Street, Liverpool (12th to 2oth 
October), and another at the Elec- 
tricity Board Showrooms, Town Hall 
Extension, Manchester (26th to 30th 
October). A number of high tempera- 
ture furnaces illustrating the versatility 
of “Crusilite” furnace heating 
elements will be seen in operation. 
The complete range of elements now 
available and associated refractory 
materials, as well as experimental 
mock-up furnaces, will be displayed. 


Hoover Week 


National Hoover Week this year is 
being held from 3rd to roth October. 
It will be marked by the opening of 
a contest to find the “ Hoover House- 
wife of the Year,” the first prize in 
which will be a furnished house. An 
advertising campaign will support this 
contest and National Hoover Week, 
and some 150 provincial and suburban 
newspapers will carry advertisements. 
This campaign will be supplemented 
by further advertising in the provincial 
press in the form of combined 
advertising by Hoover, Ltd., with the 
company’s dealers. Television stations 
will carry 30-second “spots” emphasis- 
ing the contest. Outdoor advertising 


The new Ferranti canteen at Hollinwood 
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will include bus interiors and van sides. 
Double-crown posters, streamers and 
other material of this kind will also be 
issued on a wide scale. 


Scottish Factory Extension 

Mr. S. Roberts, managing director 
of Hoover, Ltd., has announced an 
agreement with the Board. of Trade 
for an extension of 88,000 sq ft to the 
existing factory of Hoover (Electric 
Motors), Ltd., at Cambuslang, Lanark- 
shire, leased from Scottish Industrial 
Estates, Ltd. Hoover, Ltd., expects to 
add some 300 employees to the present 
labour force of 1,450 at Cambuslang 
when the extension is completed in, 
it is expected, 1960. 
Prices of Materials. 

In the accompanying table we give 


the basis prices of the more impor- 
tant materials used in the electrical 





COPPER, H.C. Electro | ton £226 58 od 


ALUMINIUM ingots | ton £180 0s od 
Fire Refined 99°70% 225 os od 


Fire Refined 99- 50% | ton £224 os od 
ae Tubes 7 Ib 2s 2§d 
256 10s od 
rc wire and strip. . | ton £279 15s od 
LEAD, English -- | ton {£69 5s od 
Forei ee -- | ton £68 os od 
MERCURY... .. | flask £71 10s od 
TIN, block (English) .. | ton £792 10s od 


ZINC, G.O.B. Foreign | ton £85 10s od 
Maeewe Tubes / (eolid | 


Ib 1s 10}d 
Ib 28 73d 
PHOSPHOR BRONZE 
Wire is Ib 48 od 
PLATINUM .. oz £28 10s od 
RUBBER, No. 1 R.S. s. 
spot .. a Ib 34]d—34}d 











industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 


A.E.L-Hotpoint Extension 

A.E.I.-Hotpoint, Ltd., is embark- 
ing on major extensions at its washing 
machine factory at Llandudno Junc- 
tion. Planning approval has been 
given for new buildings of upwards of 
60,000 sq ft, and work is starting at 
once. These extensions will bring the 
total factory area to 230,000 sq ft and 
will provide work for a further 1,000 
workpeople by the end of 1960 when 
the new production lines, doubling 
the 1959 productive capacity, are 
scheduled to come into operation. 
Communications Exhibition 

Exhibitions of telephone and marine 
communication equipment were held 
at Glasgow on 23rd and 24th Septem- 
ber and Newcastle on 29th and 30th 
September by Siemens Edison Swan, 
Ltd., as part of the series of com- 
munication displays organised by the 
company following their private tele- 
phone show at Leeds in April. 

Among the exhibits was a private 
automatic cordless switchboard with 
which, instead of conventional cords, 
plugs and a telephone dial, press- 
button controls enable the number to 
be set up and lever operated keys 
connect the operator to the caller. The 
Type 706 Post Office telephone was 
shown, with two variations of the 
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Private automatic cordless switchboard 


“Centenary Neophone,” one of which 
can be linked directly to other exten- 
sions in a building and “ page” any 
member of the staff by a recessed 
loudspeaker in the receiver. The 
other, for use in situations where 
silence is essential, incorporates a 
lamp signalling unit which indicates 
incoming calls by illuminating the 
handset. aS : 

The marine communication equip- 
ment displayed included a console unit 
demonstrating centralised navigational 
instruments, incorporating engine 
room telegraphs, rudder indicator, 
propeller revolution indicator, tele- 
phones, an electric log, navigation 
lights indicator and remote control 
v.h.f. R/T. It is planned to hold the 
exhibition at other industrial centres 
throughout the country. 


Television Transmission Mast 


Claimed to be the highest man-made 
structure in this country, a 1,000ft 
stayed aerial mast weighing 140 tons 
has been erected at Mendelsham, 
Suffolk, for I.T.A. television transmis- 
sion in East Anglia. The mast was 
designed and erected by British 


f 





Placing the mast base in position on the 
foundation 


Insulated Callender’s Cables, Ltd., to 
the requirements of the I.T.A. and 
their main contractor, E.M.I. Elec- 
tronics, Ltd., who supplied the aerial. 
The triangular mast, which has 8ft 6in 
sides, rests on a 2in steel ball recessed 
into the bearing surfaces of a steel 
pedestal resting on a 23ft 6in square 
concrete foundation. The heaviest 
stay has a diameter of 2}in and 
weighs nearly 5 tons. 


B.E.A.M.A. Pads and Blankets 

Section 

The Pads and Blankets Section of 
B.E.A.M.A. has now been formed 
with Mr. R. E. Mackenzie (Thermega, 
Ltd.) as chairman and Mr. A. Read 
(Modern Electrical Industries, Ltd.) as 
vice-chairman. This new Section is 
the sixth in the B.E.A.M.A. Domestic 
Appliances Division. 


Manchester Building Centre 


The Manchester Building Centre, 
Ltd., has been formed with the support 
of the Building Centre, London, to 
whom it is affiliated. The objects are 
similar to those of the London Build- 
ing Centre. The director is Mr. J. P. 
Griffiths, whose temporary office is in 
the Department of Building of the 
College of Science and Technology, 
Sackville Street, Manchester, 1. 


Risks from Lines Over Orchards 


Recording a verdict of “ Accidental 
death” at an inquest at Ely on a 
resident of Little Thetford who had 
received a fatal electric shock in his 
orchard, the jury added a rider asking 
tht the notice of the Electricity Board 
should be drawn to danger arising 
from the low minimum height of such 
cables (17ft), especially over orchards 
or other land where trees were grown. 


Welding Equipment 

Demonstrations 

Planned by the Heating and Weld- 
ing Department of the A.E.I. Trans- 
former Division, a series of exhibi- 
tions and demonstrations have been 
arranged in various centres of industry. 
Their purpose is to provide an oppor- 
tunity for all users and potential users 
of welding to see the latest types of 
Metrovick equipment in operation. 

The first exhibition was held at the 
Rutherford College of Technology, 
Newcastle-on-Tyne, during the first 
three days of September. It is to be 
repeated in Birmingham (r19th-30th 
October) in the Midlands Electricity 
Board showrooms, Aston. Equipment 
to be exhibited will include both resis- 
tance-welding and arc welding sets. 


Trade Announcements 


Philco (Great Britain), Ltd., has 
appointed Mr. J. P. Robinson, 10, 
Hazel Dean, Queensbury, Bradford, as 
a representative in the Yorkshire areca; 
he joins Mr. F. H. M, Urquhart. Mr. 
J. Gopsill, 121, Queslet Road East, 
Sutton Coldfield, has been appointed 
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representative covering Staffordshire 
and Cheshire. 


(Mr. D. Carney is now representing 
S. O. Bowker, Ltd., in the north 
western counties and North Wales 
area. He was previously with Nettle 
Accessories, Ltd., for many years. 


‘Mr. S. B. Fisher, who was formerly 
one of the retail representatives for 
Nettle Accessories, Ltd., in Lanca- 
shire, has taken over the Lancashire 
territory vacated by Mr. Carney. 

Sharples Centrifuges, Ltd. has 
recently purchased the German com- 
pany Gesellschaft fiir Trenn- und 
Trockentechnik m.b.H., which manu- 
factures the “Contessor” conical 
screen centrifuges, and the activities 
of this company will now continue as 
a division of Sharples, which has also 
purchased the centrifugal division of 
the Fletcher Works Incorporated, 
U.S.A. This will in future be known 
as the Fletcher Division of Sharples. 


A new extension of 13,000 sq ft 
being built at the factory of Electropol 
Processing, Ltd., at the Farnham 
Trading Estate, Surrey, will treble its 
present capacity. This is the fourth 
extension since 1952. 


Mr. L. R. Mortimer is now repre- 
senting Kelvin & Hughes (Industrial), 
Ltd., in the south-eastern counties 
previously served by Mr. A. R. 
Mewitt, who has been appointed assis- 
tant technical sales manager. 


The Commercial and Export Sales 
Section of Ekco Heating (E. K. Cole, 
Ltd.) has been transferred to the new 
London depot at the Civic Hall, 
Exhibition Grounds, Wembley (tele- 
phone: Wembley 3085/7). All orders 
should be sent to this new depot, but 
inquiries will still be dealt with by 
the Sales Department at 5, Vigo Street, 
London, W.1. 


Brown Brothers, Ltd., have moved 
their Northern Ireland branch to new 
premises at 191, Ormeau Road, Belfast 
(telephone: Belfast 30474). 


The Power Centre Co., Ltd., Wed- 
nesbury, Staffs., has appointed the 
Simplex Electric Co., Ltd., as its agents 
for Scotland and the south west area 
of England. As from sth October, 
stocks of standard Power Centre cable 
trunking and fittings will be available 
at Simplex branches in Glasgow, 
Bristol, Southampton and Plymouth. 
Similar stocks will continue to be 
available at the Power Centre Co.’s 
London depot at Alperton, Middx. 


The Workington office of the A.E.I. 
Lamp & Lighting Co., Ltd., has moved 
to Westminster Bank Chambers, 
Oxford Street, Workington. The tele- 
phone number (Workington 93) is 
unchanged. 


Change of Address 


The address of the regional safety 
officer for the Southern, South 
Western and South Wales Region of 
the Electricity Council is now Elec- 
tricity House, Colston Avenue, Bristol 
(telephone: Bristol 26062). 


' 
| 
| 
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C.E.G.B. Contracts 


The Central Electricity Generating 
Board has placed contracts during the 
past two months for power stations, 
transmission lines and transforming 
stations amounting in the aggregate 
to approximately £8,000,000. They 
include the following:— 


Northfleet power station: 6-6 kV auxiliary 
switchgear for Nos. 4, 5 and 6 sets.—South 
Wales Switchgear. 

Blyth “B”:. Two 310 MVA, 275 kV 
generator transformers, Nos. 5 and 6.— 
Ferranti. Ash handling plant.—Holdan 
Engineers (London). Boiler make-up water 
treatment plant.—John Thompson-Kennicott. 
High pressure pipework and valves for Nos. 
5 and 6 sets.—John Thompson (Pipework). 
11 kV switchgear and accessories.—A. 
Reyrolle & Co. 

Skelton Grange “B”: One 144 MVA, 
132 kV generator transformer.—Hackbridge 
& Hewittic Electric Co. 

Padiham a i 
Thos. W. Ward. 

Thorpe Marsh: Foundations for main 
buildings.—Holloway Bros. (London). Coal 
handling plant.—Robert Den:pster & Sons. 

Rheidol power scheme: Cwm Rheidol dam, 
pressure tunnel and power station.—Taylor 
Woodrow Construction, 

Trawsfynydd nuclear power scheme: 
Reconstruction of dam and other reservoir 
works.—Sir Alfred McAlpine & Son. 

Uskmouth “B”: Cooling water outfall 
works.—Holloway Bros. (London), High 
pressure pipework and valves for Nos, 1, 2 
and 3 units.—Babcock & Wilcox. Coal ash 
and dust handling plant, civil engineering 
works, and circulating water ducts.—M. J 
Gleeson (Contractors). Reinforced concrete 
chimney No. 1.—Mitchell Construction Co, 

Aberthaw: Dust handling plant and coal 
handling plant.—Babcock & Wilcox. 

Whitfield substation: Two 90 MVA, 132/ 
33 kV transformers.—Hackbridge & Hewittic 
Electric Co. 

Wolverhampton substation: One 60 MVA, 
132/33 kV transformer.—General Electric 


Railway sidings.— 


Co. 

Silsden substation: One 45 MVA, 132/33 
kV transformer.—Bruce Peebles & Co. 

Perry Bar substation: Two 30 MVA, 
132/11 kV transformers.—Yorkshire Elec- 
tric Transformer Co. 132 kV switchgear.— 
General Electric Co, 

West Weybridge substation: 275 kV switch- 
gear.—A., Reyrolle & Co. 

Stalybridge substation: 275 kV and 132 kV 
switchgear.—English Electric Co, Site and 
foundation work.—Turriff Construction 
Corporation. 

Ribble power station substation: 33 kV 
and auxiliary cables.—Standard Telephones 
& Cables. 

Agecroft/Frederick Road (Salford): 132 kV 
cables.—W. T. Henley’s Telegraph Works 
Co. 


Beeston Royds-Kirkstall: 132 kV and pilot 
cables.—W. T. Henley’s. 


Opposition to Supergrid Line 

A public inquiry was held at Oldham 
on 22nd September into a proposal by 
the Central Electricity Generating 
Board to erect a 275 kV transmission 
line from Littleborough to Stalybridge. 
Mr. P. Barnes, for the Lancashire 
Branch of the Council for the Preserva- 
tion of Rural England, which opposed 
the project, said that the line, if 
erected, would constitute the greatest 
threat to the character and beauty of 
the countryside since the branch was 


formed 26 years ago. A further inquiry 
was held the following day into a 
proposal to link Stalybridge with 
Stuart Street station, Manchester, by a 
275 kV line, to which objection was 
again raised by the C.P.R.E. 


Hire Charges to be Raised 


Because of the increasing cost of 
labour and materials, the South of 
Scotland Electricity Board is proposing 
to raise its charges for the main- 
tenance and hire of electrical appli- 
ances. It is proposed that under the 
contract maintenance scheme the 
present charge of ros per cooker a 
year should be increased to 16s for 
individual contracts and 13s for hous- 
ing authorities. Under the hire 
scheme quarterly cooker rentals would 
be increased by from 2s to 2s 6d. In 
Glasgow on roth September the Elec- 
tricity Consultative Council for the 
South of Scotland adjourned con- 
sideration of the proposed charges 
until it had been given “more lucid 
details.” 


Belfast Undertaking’s Surplus 


It was recently reported that in 
view of the surplus of £194,548 on the 
past year’s working of the Belfast 
Electricity Department, concessions 
amounting to £125,000 a year had 
been recommended. qe 2 
Watson, B.A., B.A.I., M.IE.E., the 
city electrical engineer and general 
manager, explains in his annual report 
for 1958-59 that this large surplus— 
compared with a deficit of £111,175 in 
the previous year—was due to the fact 
that capital expenditure during the 
year was over {1 million less than 
expected, while rates of interest had 
been more favourable than seemed 
likely when, in the early part of 1958, 
it was decided to increase tariffs. 

A less satisfactory feature of the 
year was the continuing recession in 
certain sections of industry, par- 
ticularly textiles, which was reflected 
in a lower rate of increase in the use 


The generator stator of a 
120 MW reheat turbo- 
generator being placed in 
position at the Blyth “A” 
station of the C.E.G.B. It is 
for the third of four 120MW 
sets being manufactured for 
Blyth by the A.E.I. Turbine- 
Generator Division at their 
Trafford Park Works. |The 
first two sets, seen in the 
background, are already in 
service 


of electricity by industrial consumers. 
In the case of the shipyards a pro- 
tracted stoppage of work in certain 
sections during the year brought a 
sharp decrease in consumption. As 
shown in the accompanying table, total 
sales amounted to 493-7 million kWh, 
an increase of 2 per cent; this com- 
pares with 3-4 per cent in 1957-58 and 
§-8 per cent in 1956-57. The number 





Sales in Inc. 
Million kWh or Dec. 
1957-58 | 1958-59 % 


Class of Consumer 

















Lighting | 32°4 49 +758 
Domestic on 137°2 146°1 +6°54 
General power 239°4 2443 +2°03 
Shipyards 478 43°3 —9 48 
Transport Dept. 26°9 25°1 —6°86 
Totals... | 483°7 | 493-7 | +2-05 











of consumers connected at 31st March 
last was 151,933, a net increase of 2,306. 

The amount of coal consumed at 
the Belfast power stations in 1958-59 
was 461,256 tons, costing an average 
of £5 2s 54d a ton, 1s 85d more than 
in the preceding year. The third and 
last 60 MW set at the West station 
was brought into service in October, 
1958, resulting in an improvement in 
the overall efficiency of generation. 


Liverpool Cathedral Floodlighting 


A striking example of floodlighting 
will be seen in Liverpool at Christmas 
time, when the 347ft tower of the 
Cathedral is _ illuminated. This 
spectacle is being staged to mark the 
golden jubilee year of the Hluminating 
Engineering Society, and is being 
carried out as a joint effort by the 
member organisations of the Mersey- 
side Electric Lighting Services Com- 
mittee. Among those co-operating are 
the Corporation and the Merseyside 
and North Wales Electricity Board, 
who are providing the labour, and 
electrical contractors, manufacturers 
and wholesalers who are supplying 
cable, transport, fittings and lamps. 

All four sides of the tower will 
be illuminated. The switching-on 
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ceremony will be carried out on 
Sunday, 6th December, by the Lord 
Mayor of Liverpool (Alderman H. N. 
Bewley) and the floodlighting will con- 
tinue each night until early in January. 
Tests have already been carried out 
and the complete installation will 
involve the use of about 210 separate 
lighting points, with a total loading of 
about 90 kW. 


Electricity Supplies in Lanarkshire 


For purposes connected with the 
operation of the 275 kV _ supergrid 
system, particularly to maintain an 
alternative supply to Motherwell, the 
South of Scotland Electricity Board 
has approved the erection of a new 
overhead line, 16 miles in length, from 
Easterhouse (Glasgow) to Wishaw. 
The five-mile section from Wishaw to 
Newarthill substation will be of 275 kV 
construction and the remainder 132 kV. 
The cost is estimated at £206,000. A 
new 132 kV grid substation is to be 
established at Easterhouse to reinforce 
the distribution system in the area and 
two new 33/11 kV substations estab- 
lished at Bishop and Queenslie. The 
Easterhouse substation will feed the 
new substation at Bishop and will take 
over from Clyde’s Mill generating 
station the loads for Cardowan and 
Kirkintilloch. To enable this to be 
done, a 132 kV overhead line will be 
erected between Easterhouse and 
Cardowan, operating initially at 33 kV. 
The cost of this scheme is estimated 
to amount to £430,000. 

The construction of a new steel strip 
mill by Colvilles, Ltd., at their Ravens- 
craig works will result in an increase 
in the company’s demand for elec- 
tricity to some 60 MW, and the Board 
proposes to meet this by supplying the 
works direct from its 275 kV system, 
now in course of construction. A new 
supply point will be established at 
Ravenscraig; additional switchgear 
installed in Strathaven substation; a 
second circuit of the Strathaven- 
Kaimes 275 kV overhead line strung 
between Strathaven and Wishaw; and 
24 miles of underground cable laid 
between Wishaw and Ravenscraig. 


European Delegation’s Visit 
“Electricity plays a major part in 
the survival of some rural areas,” 
declared Mr. J. C. N. Baillie, chief 
commercial engineer of the North of 
Scotland Hydro-Electric Board, when 
he welcomed at Oban on 22nd 
September a working party of the 
Economic Commission for Europe who 
have been studying rural electrifica- 
tion in Britain. The Board was now 
supplying 26,000 farms and crofts, and 
distribution and transmission lines 
stretched for over 17,000 miles, said 
Mr. Baillie. In addition to 34 post- 
war hydro-electric power stations in 
operation there were 14 at the con- 
structional stage. Nearly £30 million 
had already been spent on the task of 
supplying electricity to rural areas in 
Scotland—work that would continue 
to be carried out as quickly as the 
finances of the Board permitted. 
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Steam drum for Mata power station, Barcelona, leaving the Wolverhampton works of 
John Thompson Water Tube Boilers, Ltd. 


The delegates, who represented 14 
countries, saw a typical substation at 
Kilninver, near Oban. They were led 
by Professor N. Sansanov, director of 
technical sciences of Byelorussia, who 
said that the party had already visited 
the Soviet Union, Austria and Italy. 
Eventually their findings would be 
contained in a report to be circulated 
throughout Europe, Asia and the Far 
East. The delegates later flew from 
Renfrew to Ireland. 


OVERSEAS 
Boiler Plant for Spain 


In the above photograph the 60-ton 
steam drum for a new 60 MW generat- 
ing station at ‘Mata, Barcelona, 
Spain, is seen leaving the Wolver- 
hampton works of John Thompson 
Water Tube Boilers, Ltd. The drum 
is 42ft long and 6ft in diameter. The 
company is manufacturing and erect- 
ing all the steam-raising plant for this 
power station, the main contractors 
being the British Thomson-Houston 
Export Co. The full value of the 
contract, obtained in the face of heavy 
foreign competition, is £2} million, of 
which the John Thompson share is in 
the region of £1 million. Oil fired, 
the Mata steam generator will have 
an output of 550 klb/hr (m.c.r.) at a 
working pressure of 950 p.s.i.g. and 
the final steam temperature will be 
915°F. The water treatment plant 
and the feed dosing equipment are 
being supplied by the John Thompson- 
Kennicott Co., of Wolverhampton. 


Sydney Area Extended 


Two new areas—the Shire of 
Hornsby and the districts served by 
the former Electric Light & Power 
Corporation—were added to the 
Sydney (N.S.W.) County Council 
electricity undertaking in 1958, bring- 
ing in a further 66,000 consumers. 
The County Council now supplies 
electricity over an area of approxi- 
mately 536 square miles with an 
estimated population of 1-5 million, 
and at the end of last year the number 
of consumers connected was 456,270. 

In his report for 1958 the general 


manager (Mr. C. E. Ranger) briefly 
surveys the operating results and 
indicates some of the outstanding tech- 
nical developments. Sales totalled 
2,330 million kWh and, excluding the 
126 million kWh sold in the added 
areas, there was a net increase of 9-3 
per cent. Income amounted to £26-5 
million. During the year the Council 
decided to reduce tariffs to the extent 
of £786,000 per annum. The actual 
reduction in revenue in 1958 was 
£543,000 and as a result there was a 
deficit on the year of £339,823. 

New industrial installations included 
two infra-red ovens, one of 70 kW 
to dry the moisture on refrigerator 
cabinets being treated with rust 
inhibitor, and the other of 36 kW for 
baking paint on domestic appliances. 
A steam-heated machine for the 
manufacture of waxed cups and 
cartons was converted to electric heat- 
ing by fitting low density steel- 
sheathed bobbin type elements rated 
at 34 kW. In two recently constructed 
State hospitals electric kitchens were 
installed having a total connected load 
of approximately 130 kW. 

Technical developments referred to 
were concerned largely with the use 
of thermoplastic cables for both h.v. 
and Lv. distribution. A composite 
remote control switchboard was 
designed utilising miniature com- 
ponents assembled on movable 
sections. 


A.S.E.E. FUNCTIONS 

The ladies’ night of the A.S.E.E. 
Golfing Society will be held on 23rd 
October at the Café Royal, London, 
W.1. Applications for tickets (£2 2s 
each) should be made to the hon. 
secretary, c/o 45, Hawks Road, King- 
ston-on-Thames. 

The Christmas gala and ladies’ night 
of the Association of Supervising Elec- 
trical Engineers will be held on roth 
December at the Connaught Rooms, 
London. Applications for tickets 
(members and their ladies 35s each, 
non-members 45s each) should be 
made to the general secretary of the 
A.S.E.E., 23, Bloomsbury Square, 
London, W.C.1. 
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OPPORTUNITIES IN GHANA 


Initiative Needed to Meet Growing Competition 


Woarruer the Volta River project goes ahead or not, 
there will undoubtedly be considerable opportunities for 
the supply of British electrical equipment during the next 
few years as the Ghana Government takes steps to meet 
the demand for electricity. This is stated in the report 
of the U.K. Trade and Industrial Mission to Ghana 
(H.M. Stationery Office, price 6s), among the members 
of which were Mr. Bryan Donkin (Messrs. Kennedy & 
Donkin), Mr. Leonard H. Short (English Electric Co., 
Ltd.) and Mr. A. B. Waring (Joseph Lucas (Industries), 
Ltd.). 

The Government Electricity Department is, however, 
finding grave difficulty in recruiting suitable men. 
Electrical engineers from Ghana are already being sent 
for further practical training in the electricity supply 
industry in this country, but the Mission recommend 
that the Central Electricity Generating Board and Area 
Boards should help further by seconding experienced 
staff to Ghana, first to assist training on the spot and, 
secondly, to take charge of the operation and mainten- 
ance of new capacity until Ghanaians are qualified and 
sufficiently experienced to take complete charge. It 
should be remembered, they point out, that the Ghanaians 
speak English and are used to English equipment and 
methods. Therefore the opportunity for the U.K. to help 
is unique. 


Electrical Expansion 


Ghana is about the size of Great Britain and Northern 
Ireland. It has a population of about five millions and 
the average annual income per head (£55) is high com- 
pared with other African States. 

Under the Second Five-Year Plan 1959-64 (which the 
Mission hold to be “ably conceived and capable of 
realisation ”), £2-7 million is to be spent on the Tema 
thermal power station and three staaller plants. The 
present restrictions on the installation of electric cookers, 
due to the shortage of generating plant, should be lifted 
within a “fairly short time,” and once the leeway in 
installing new plant has been made up, the rate of growth 
should be 10 to 12-5 per cent a year. The installed 
capacity will be 44 MW by the end of 1959 compared with 
19 MW four years ago. (There is also some 55 MW of 
plant (mostly diesel) owned by various mining concerns.) 
All the Government stations have diesel engine driven 
generators, and the larger stations transmit at 11, 6-6 or 
3-3 kV; future lines include one of 66 kV between the 
Tema station and Accra for which tenders are shortly to 
be invited by the British consultants. All existing diesel 
plant has been supplied by British manufacturers, some 
of whom have their own spare parts stores and resident 
service engineers, but following a recent Trade Mission 
three 120 kW diesel generator units have been ordered 
from Czechoslovakia. 

In the sparsely populated north of the country develop- 
ment will probably be by setting up small diesel stations 
supplying power through h.v. lines over a radius of 20 to 
25 miles. In remote districts, which might have to wait 
a long time for a public source of electricity, an existing 
small British steam engine designed to burn low-grade 
fuel and use muddy river water in its boiler could make 
a contribution to raising living standards by providing 
electric power for farm machinery, oil presses, cane 


mills, etc. For towns in the rest of the country future 
developments of power supply hinge on the Volta projects, 
which have been estimated to provide an installed capacity 
of over 600 MW, the majority for the associated aluminium 
industry. The project has recently been re-examined by 
an American company. Because of the possibility of 
cheap electricity from the Volta, the Mission concluded 
that Ghana has no need of nuclear power. 


Aggressive Selling and Investment 

In 1958 Ghana imported electrical machinery worth 
£2-5 million (£2 million from the U.K., £216,000 from 
Western Germany, £65,000 from the Netherlands and 
£51,000 from*the United States). With regard to total 
trade the report adds that although Britain has lost some 
of its share of the Ghana market since the war, it is still 
the largest exporter to Ghana (43-3 per cent) and her 
best customer (36-2 per cent) and that both these figures 
represent a considerable increase in absolute terms. 
While paying tribute to the work that British firms have 
already done in Ghana, the Mission blames both manu- 
facturers and distributors for some of the relative loss, 
but considers the ground can be regained by a more 
serious and aggressive sales policy and by paying more 
attention to good public relations. 

The Mission recommend that greater attention should 
be paid to the suitability and packing of goods destined 
for tropical climates and that the Tropical Testing 
Establishment of the Ministry of Supply should be revived. 
Tenders for major electrical projects may have to be of a 
“turn-key ” nature and include provision for substantial 
credit. In some cases firms are most likely to succeed 
by putting forward detailed schemes without waiting for 
invitations to tender. The Ghana Government is anxious 
to attract capital, the general investment climate is favour- 
able and there is a general fund of goodwill towards the 
U.K. The Mission feel that a U.K./Ghana investment 
guarantee agreement similar to that concluded recently 
with the United States would encourage investment. 
British private enterprise supplies the major part of 
Ghana’s investment funds from external sources, but 
competition from other countries is keen and growing. 





Large Australian Power Station 


PLANS for a new power station three times the size of any 
existing generating plant in Australia were announced in 
London last week by Colonel Sir William Leggatt, Agent- 
General for Victoria. Sir William, who was speaking to 
the Executives’ Association of Great Britain at the Savoy 
Hotel, said that Parliamentary authority was being sought 
to build at Hazelwood, Victoria, a power station with an 
ultimate capacity of 1,200 MW at a cost of £A122-128 
million. Brown coal would be delivered by belt conveyor 
direct to the power station from open-cut mines in the 
Latrobe Valley. 

Sir William said that 70 per cent of Australia’s recent 
industrial development had taken place in Victoria. Capital 
investment was greatly needed and American investment in 
Victoria was catching up with British. They could not 
possibly finance this immense proliferation of industry out 
of their own resources. There were altogether 200 major 
British or British associated factories in Victoria and more 
were going up rapidly. 
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OVERSEAS ELECTRICAL TRADE 


HOLIDAYS CAUSE DROP IN EXPORTS AND IMPORTS 


Du RING the first eight months of the year British elec- 
trical manufacturers exported goods worth £153-9 million 
compared with £ 149-3 million in the corresponding period 
of 1958. ° Between January and August imports of elec- 
trical goods amounted to £24-9 million compared with 
£18-8 million a year ago. 

Due to summer holidays, exports and imports in August 
were both less than in July. Exports fell by £2-4 million 


to £17-5 million. In July/August, exports were, in total, 
£14 million less per month than in April-June, but still 
£100,000 more than in the first quarter. The trend of 
exports has been rising since the beginning of April and 
a comparison of the monthly rate for the period April- 
August with the period January-March shows the overall 
rise in electrical machinery, apparatus and appliances to 
have been 54 per cent, the same as for total exports. 


TABLE !.—ELECTRICAL EXPORTS 





Month of Eight months ended 


Class August, 3ist August, 
1959 1958 1959 
£ £ £ 
Generating sets and generators: 
Diessi-dr ven, up to 10 kW 110,448 943,363 852,352 
Ditto, 10 to 65 kW 115,183 1,660,237 1,088,557 
Ditto, 65 to 200 kW 147,689 1,638,099 1,316,293 
Ditto over 200 kW 185,281 3,535,974 2,366,159 
Spark ignition engine driven 13,087 143,258 635 
Steam turbine driven . 51,849, 675,295 596,956 
Hydraulic turbine driven 7 — 17,542 ~- 
Other prime mover driven 3,625 155,508 218,304 
Generators, not exceeding 200 kW 109,439 1,044,758 795,877 
Ditto, over 200 kW a : 95,267 ,389 745,634 
Parts of generators 825,50! 5,630,248 5,328, 


Motors, complete, other than railway, tram- 
way and trolley-bus: 


Up to 4 h.p. “ 160,871 1,234,117 1,299,475 
Over } but under | h.p. 55,391 405,716 371,554 
1 h.p. to 250 h.p. ‘ 388,560 3,699,562 3,421,099 
Over 250 h.p. ‘ 144,968 930,291 1,402,831 
Railway, tramway and trolley-bus motors 
complete and parts of all motors 226,381 1,693,936 2,042,564 
Motor starting and controlling gear 360,916 2,083,247 2,714,875 
2,994,456 26,331,540 24,660,028 
Converting machinery 30,14! 246,799 411,322 
Mercury-arc rectifiers : 187,760 909,710 574,072 
Transformers for lighting, heating and power 
(incl. coils): 
Not exceeding 7,500 kVA 432,903 5,072,589 3,791,636 
Over 7,500 kVA 109,703 3,449,768 3,386,405 
Switchgear and switchboards (not telegraph 
or telephone), up to 200 A and 660 V 437,490 3,297,271 2,897,895 
Ditto, other 1,091,853 8,115,367 9,876,434 


2,289,850 21,091,504 20,937,764 


Primary batteries: 


Lighting 84,072 704,781 771,507 
Radio 332,565 2,366,841 2,743,638 
Other 26,657 373,111 282,150 
Parts (excl. carbons) 48,263 376,420 375,471 
Lamps: 

Filament, exceeding 28 V 72,817 653,705 695,244 
Ditto, under 28 V 24,647 236,805 223,597 
Arc lamps and searchlights 5,860 141,674 132,988 
Discharge lamps, fluorescent tubes, etc. 85,427 632,370 725,822 


Radio and television, etc., apparatus: 
Thyratrons, hot cathode mercury vapour 
and gas-filled rectifiers (excl. mercury- 
arc rectifiers), photo-electric cells, stabil- 
ising and cold cathode valves, magnetrons, 


klystrons 49,819 208,197 339,176 
All other* 595,669 3,199,880 4,049,536 
Parts (excluding glass bulbs) 38,546 168,559 237,968 
Radio and television transmitters 76,962 243,851 769,586 
Commercial radio and radar equipment 1,478,036 9,660,574 12,295.45! 
Domestic radio receivers, mains 60,914 649,325 698,068 
Ditto, battery 43,147 415,665 436,473 
Ditto, other (incl. car) P 24,464 171,803 250,201 
Radiograms 9,998 253,352 186,064 
Television sets 63,103 700,498 508,048 
Public address equipment 75,838 730,508 737,690 
Other radio and television apparatus, n.e.s. 74,613 241,431 558,592 
Components and parts, n.e.s. 986,207 6,114,412 6,440,673 

3,487,316 22,758,055 27,507,526 

Telegraph and telephone installations 750,320 5,982,807 6,070,949 
Telephone instruments, separately con- 

signed 97,586 1,400,388 788,340 

Telegraph and telephone parts 742,756 6,077,921 6,238,714 
Line apparatus for long distance com- 


munication 232,840 1,398,972 1,721,571 
1,823,502 14,860,088 | 14,819,574 








Month of Eight months ended 

Class August, 3ist August, 

1959 1958 195 

£ £ £ 
Cookers 37,271 423,279 301,158 
Toasters te 14,689 161,131 133,800 
Other cooking apparatus 63,754 259,128 298,493 
Parts and accessories 79,678 463,909 687,573 
Space heating appliances 20,511 239,049 187,020 
Water heating appliances 27,306 208,268 232,504 
Other heating appliances 21,684 250,021 197,740 
Parts and accessories ‘ 72,477 522,931 629,800 
Irons 85,188 587,087 548,663 
Arc welding equipment, a.c. 22,432 407,476 298,163 
Ditto, d.c. 40,603 657,250 396,947 
Resi e welding equip 17,120 121,768 262,926 
Electric furnace plant 66,684 826,727 701,195 
Magnetos, ignition 13,438 117,706 106,526 
Sparking plugs 182,342 1,202,661 1,308,168 
Elec. appliances for aeroplanes, n.e.s. 295,884 2,221,686 2,621,174 
Ditto, for motor vehicles, n.e.s. 356,780 3,023,233 3,112,746 
Ditto, for cycles, n.e.s. 33,885 418,180 311,579 
Signalling app. (incl. traffic signals) 177,131 1,136,595 1,794,657 
Instruments, commercial 155,686 1,400,822 1,391,474 
House service meters (including parts) 139,588 1,160,257 1,044,920 
Electro-medical apparatus (not X-ray) 28,271 411,378 246,354 
X-ray apparatus (excl. tubes and valves) 69,370 450,439 405 966 
Ceiling fans, complete ion 7 71,032 881,243 710,452 

Desk fans, complete and parts of desk and 

ceiling fans 32,105 247,564 158,664 
Vacuum cleaners 119,180 986,468 1,073,843 
Floor polishers 70,428 538,810 597,296 
Food mixers 27,372 439,226 531,853 
Hair clippers and dry shavers 60,044 440,296 368,410 
Other portable appliances 26,884 137,022 176,719 
Parts . ‘ 135,711 852,718 992,618 
Portable elec. tools (not saws) and parts 214,731 1,690,616 1,645,117 
Cables and wires: 

Telegraph and telephone, submarine 22,884 531,541 3,483,750 
Ditto, other 3 230,931 4,180,493 3,111,917 
Cotton, silk or art. silk insulated 10,844 349,947 143,291 
Enamel, glass or asbestos insulated 59,568 776,458 701,786 
Paper insulated 286,266 5,366,427 4,585,279 
Rubber insulated 240,339 3,634,879 2,290,373 
Thermoplastic insulated 217,856 1,557,640 1,900,402 
Other ‘ 143,754 1,771,831 1,277,542 

1,212,442 18,169,216 17,494,340 
Accumulators for motor vehicles 139,450 1,282,653 1,166,451 
Ditto, traction 16,420 162,471 168,915 
Ditto, radio and other portable 25,926 496,926 230 842 
Ditto, other 29,276 262,843 432,818 
Parts and accessories 83,032 780,832 640,213 
Electric wiring accessories 239,995 1,384,196 1,647,071 
Elec. ceramic ware, etc. (incl. insulators), 

n.e.s. . 7*,600 856,082 830,546 
Insulating cloth and tape 37,599 399,910 409,513 
Other insulating material 106,615 787,076 1,110,831 
Permanent magnets 39,591 402,639 362,630 
Radio, telegraph and telephone testing 

equio., n.e.s. 105,607 519,321 989,178 
Scientific elec. instruments (excl. telegraphic 

or telephonic, time recorders and time 

switches) 356,780 2,839,150 2,851,679 
Electrical machinery, n.e.s. 18,275 618,535 219,505 
Electrical apparatus and appliances, n.e.s. 982,875 6,830,371 7,993,998 

TOTAL 17,522,174 149,259,059 153,898,407 








* The figures for 1959 are not strictly comparable with those for 1958. 


























ELECTRICAL REVIEW 2 OCTOBER 1959 


Against the general trend, exports of radio and telegraph 
and telephone equipment were slightly higher in August 
than in July. The increase in the January-August total as 
compared with the first eight months of last year was also 
largely attributable to greater exports in the radio section 
(£27-5 million against {22-8 million). Principal among 
these was an increase of {2-7 million in the exports of 
radio communication and navigational aid equipment. 

Though the totals for each of the other main classes 
of equipment are lower than a year ago, there have been 
increases in individual items. Among these mention may 
be made of motors over 250 h.p. and traction motors, 
while exports of larger types of switchgear increased by 
nearly {2 million. Exports of parts of cooking and heat- 
ing apparatus were above the level of last year although 
with the exception of water heaters fewer complete appli- 
ances were exported. There were also important increases 
in the exports of resistance welding apparatus (£262,926 
against £121,768), signalling apparatus ({1-8 million 
against {1-1 million), and small increases in exports of all 
portable electro-mechanical appliances except dry shavers. 

Imports in August fell by £500,000 to £3-2 million, 
but the total for the period January-August was £24-8 
million, over £6 million more than in the corresponding 
period of last year. Imports of radio valves and cathode- 
ray tubes were over {1 million more, and there was an 
increase of £900,000 in imports of radio equipment. The 
United States was the largest supplier followed by West 
Germany and the Netherlands. 


TABLE 4.—-OTHER ELECTRICAL EXPORTS 







































































Month of | Eight months ended 
Class Ana. 3ist August, 
! 1958 1959 
£ £ £ 
Washing machines, electrically cpemtets 
Not exceeding 150 Ib waighs 178,711 | 2,768,135 | 2,226,872 
150 lb to 250 ib ... 55,080 634,149 390,330 
Parts ; 92,856 581,810 641,859 
Electric locomotives (inc. battery types) 722,127 | 2,328,794 | 4,087,075 
Diesel locomotives with electrical trans- 
mission fan. 0 59,714 | 1,510,423 | 2,471,900 
Welding electrodes: | | 
Ferrous ies ogo a 90,603 | 722,575 685,204 
Non-ferrous - | 23,758 | 230,480 175,433 
Electric conduit tubes and cased tubes | 55,749 461,217 477,820 
Electric carbons | 94,292 413,957 803,316 
Electric lighting fittings and lanterns (excl. } 
arc lamps, searchlights and om mae 310,268 | 2,546,45— | 2,344,495 
Electric fork-lift trucks 59,619 508,227 585,350 
TABLE 5.—-ELECTRICAL IMPORTS 
Month of | Eight months ended 
Class a. 3ist August, 
! a ' 
£ 
Generators, incl. parts 48,304 594,532 552,389 
Motors, incl. parts - 95,907 344 961,208 
Convertors; transformers; rectifiers*... 102,574 235,537 735,267 
Switchgear and switchboards oe tele- 
graph and telephone) ... 82,094 426,544 731,391 
Cathode ray tubes, complete 150,265 | 391,314 1,013,027 
Other valves, complete* 189,360 1,410,542 1,815,934 
Parts (excl. glass bulbs)* . 70,853 | 799 533, 
Radio receiving sets, domestic or portable 36,332 | 100,079 203,272 
Radio « and navig: 
aids, complete .. 380,167 2,376,479 | 3,066,243 
Other radio and TV apparatus, parts and 
accessories 381,414 | 2,613,413 | 2,703,438 
Apparatus for telegraphy and telephony 78,891 804,403 774,948 
Welding machinery 61,343 | 230,129 408,026 
Cooking and heating apparatus sel 121,316 | 989,668 | 1,079,050 
Magnetos, ignition and electric appliances 
for aeroplanes, motor vehicles and 
cycles 192,857 1,690,539 | 1,384,723 
Electro-medical apparatus (incl. X-ray | 
apparatus) 117,537 497,842 675,202 
Portable mechanical appliances, electri- | 
cally operated, complete 107,742 | 687,445 861,173 
Parts 54,396 499,022 429,720 
Scientific electrical instruments (excl. | 
telegraphic and telephonic) ... 116,535 1,176,117 1,100,065 
Other machinery, apparatus and appliances 804,167 | 3,064,138 | 5,822,309 
TOTAL 3,192,054 | 18,816,886 | 24,851,231 
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TABLE 2.—-DISTRIBUTION OF EXPORTS (TABLE !) 
| y of eg oy om ended 
Country st August, 
2. 1958 | 1959 
£ £ £ 
Gibraltar | 10,464) 239,643 | 83,898 
Malta and Gozo } 38,186 520,611 316,907 
Cyprus | 35,151 644,585 466,369 
Sierra Leone » 4s 465 485,444 285,435 
Ghana | 270,555 | 1,241,213 | 1,820,981 
Nigeria | 449,9. 2,937,227 | 3,783,966 
Union of South Africa 1,662,421 | 13,168,733 | 13,201,091 
Rhodesia and Nyasaland ; 7ULUNL | 3,497,656 | 5,361,024 
Tanganyika | 4%, 383,588 333,058 
Kenya | 1,076,527 | 1,325,291 
Uganda | 40,533 i 373,917 
perides . 43,253 310,593 380,88! 
51,835 439, 405,163 
Bahrain, Qatar and Trucial States 79,484 736,149 780,420 
Kuwait . 157,072 | 1,351,319 | 1,550,009 
India 2,104,782 | 12,439,206 | 13,456,721 
Pakistan nae 98,653 | 1,849,997 | 1,980,598 
Singapore . 192,327 | 2,421,854 | 2,031,106 
Federation of Malaya 3,238 | 2,374,065 | 1,877,288 
Ceyl 173,343 | 1,291,648 | 1,586,190 
Sekish North Borneo 64,865 | 156,295 267,275 
Sarawak ‘ 4,842 196,200 112,655 
Hong Kong 358,61! 2,309,608 | 3,306,839 
Australia 1,552,553 | 12,795,586 11,648,804 
New Zealand 611,838 | 9,232,256 6,063,047 
. ge 19,480 223,198 234,780 
Canada 745,290 | 9,457,973 | 7,893,552 
Jamaica 172,455 | 1,080,581 | 1,171,684 
Barbados 17,842 | 208.774 | 262,979 
Trinidad | 95,215 | 940,093 963,792 
British Guiana 53,580 560,945 542,699 
Other Commonwealth countries | 160,234 | 1,276,375 1,645,497 
Irish Republic -. | 369,873 | 2,239,041 | 2,377,590 
Soviet Union | 48,545 353,877 886,584 
Finland | 82,693 942,186 785,884 
Sweden ; 364,676 | 3,706,500 | 3,773,501 
Norway 393,150 | 1,655,734 | 1,692,270 
Denmark 217,758 | 1,489,998 1,801,235 
Poland | 58,319 570,512 | 504,69! 
Western Geamy 451,170 | 2,217,608 | 4,240,313 
Netherlands | 538,424 | 4/833,167 | 5,013,577 
Belgium 192 | 2,135,582 | 2,406,875 
France | 169) 2,729,636 | 2,032,354 
Switzerland | 213,158) 1,290,231 | 1,338,209 
Portugal 118,458 | 2,433,302 | 1,687,211 
Spain | 89,532 | 1,269,418 | 1,210,074 
Italy | 296,747 | 2,226,374 | 2,450,027 
Austria 61,139 350,668 365,194 
Yugoslavia . 885 604,144 556,044 
Greece 95,350 666,369 921,326 
Turkey j ,004 800,333 473,966 
Belgian Cong 79,081 292,035 407,288 
Portuguese East Africa 27,947 185,836 192,587 
Egypt 59,121 851.453 | 1,338,411 
Libya | 123,330 484,858 599,109 
Sicreeee (excluding Tangier) } 31,955 297,074 253 
Sudan 61,633 763,855 699,579 
Syria ; 19,593 227,855 200,144 
Lebanon 52,753 392,410 413,880 
Israel 826 793,761 876,706 
Jordan ‘ 87,033 544,429 v 
Saudi Arabia | 49,497 620,407 442,571 
Iraq ‘ 163,674 | 2,281,608 | 2,244,600 
Iran | 235,190 | 2,870,907 | 2,364,481 
Burma | 106,623 974 766,131 
Thailand 90,494 1,010,612 720,475 
or 25,883 233,719 319,300 
Japa ; 26,585 395, 557,651 
United States of America 798,073 349 10,372,821 
Cuba 39,762 590,524 271,846 
Mexico 57,788 389,064 376,284 
Colombia 28,599 268,376 249,445 
Venezuela 317,687 | 3,293,132 | 2,932,593 
Peru 51,395 336,254 276,432 
Chile 44,437 560 16, 
Brazil 101,135 762,242 ,083 
Uruguay ; 543 32,532 64,317 
Argentine Republic a 119,580 | 3,085,949 | 1,626,303 
Other foreign countries ... 7,060 | 3,128,187 | 3,225,996 
TOTAL 17,522,174 | 149,259,059 | 153,898,407 
TABLE 3.-SOURCES OF ELECTRICAL IMPORTS 
Month of Eight months ended 
Country A. 3ist August, 
! 1958 1959 
} £ £ 
Australia | 54,637 417,696 309,606 
Canada 128,448 590 685,995 
Other Commonwealth countries 154,545 818,108 1,084,291 
Irish Republic - 103,047 576,647 
Sweden 52,559 | 751,158 817,259 
Denmark . 33,755 352,297 414,336 
Western Germany. 675,710 | 3,634,686 | 4,834,452 
Netherlands 357,253 773, 3,897,410 
Belgium ,064 351,712 342,74 
France ; 123,985 086 | 1,156,169 
Switzerland | 114,428 843,500 | 1,129,540 
Italy 81,971 516,652 691,266 
United States of America 993,227 | 5,194,358 | 6,944,830 
Other foreign countries 288,425 988, 1,876,523 
TOTAL 3,192,054 | 18,816,886 | 24,851,231 

















* The figures for 1959 are not completely comparable with those for 1958. 
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Multi-Frequency Network Analyser 


VERSATILE INSTRUMENT AVAILABLE TO INDUSTRY 


An a.c. network analyser, with a higher accuracy than any other similar instrument 

in this country, has recently been completed by the Electrical Research Associa- 

tion. The 18 generating units are capable of providing steady-state conditions 

over a frequency range of 100 to 1, enabling harmonic problems to be studied. 

Transient disturbances can also be investigated as well as a variety of mechanical 
and thermal problems 


A NETWORK analyser—an instrument for studying 
the flow of currents in an electrical network by measure- 
ments on a model—can be divided into two sections, the 
passive units and the generator units. In a d.c. analyser, 
the passive units consist of resistors which represent the 
impedances in an a.c. network provided it can be assumed 
that all phase angles are equal. The passive units in an 
a.c. analyser are composed of inductors and capacitors as 
well as resistors so that both reactive and active power 
flows can be studied. 

A large a.c. network analyser designed and built by the 
Electrical Research Association has recently been com- 
pleted. It takes the development of these instruments 
one stage further by replacing fixed frequency generator 
units by continuously variable frequency supplies. This 
enables the effects of harmonics and resonances in the 
system to be studied easily. Generators capable of 
providing a range of the more generally useful transient 
waveforms have also been incorporated in the analyser. 
These waveforms can be injected into a network which is 
already energised by the steady-state generators so that 
the response of the network to various transient conditions 
can be determined. Apart from all these improvements, 
ENA (Electronic Network Analyser) has a higher degree 
of accuracy than any other similar analyser. A detailed 
description of the analyser appeared in the Electrical 
Review of 7th May, 1954, while it was under construction. 

The completed analyser has been installed in the 
E.R.A. Laboratories at Leatherhead 
where it has been operating successfully 
for some time. This project has cost 
£70,000. The analyser is available for 
solving problems on behalf of individual 
companies at charges of {30 per day for 
members’ companies and {£40 per day 
for non-members, the charge including 
the provision of operating staff and a full 
report of the results. 

The complete equipment, consisting 
of 18 steady-state generating units and 
430 passive units, is arranged in four 
sections. A three-phase master oscillator 


Electronic network analyser at the E.R.A. 

Laboratories, Leatherhead. Two of the four 

sections of the equipment can be seen, with 

a connecting plugboard in the centre of 

each. Generating units are contained in 

the top of each cubicle, the remaining racks 
being passive units 


provides excitation for the steady-state generators which 
consist of adjustable amplifiers with independent phase 
and amplitude control. The transient waveform 
generators have high and low impedance outputs enabling 
either currents or voltages of the desired waveform to be 
impressed on the network. The transients are repeated 
at intervals of between 10 and 100 cycles of network 
frequency with which they are synchronised. The result- 
ing waveforms are displayed on an oscilloscope and a 
synchronising signal enables any cycle or part of a cycle 
in a sequence to be examined. 

Currents, voltages and power in a network analyser are 
many times smaller than in a power system while the model 
frequency is usually higher than system frequency. The 
base quantities of this analyser are: 5 mA, o-5 V, 2-5 mW 
and roo {) impedance. Base frequency is 1,592 c/s 
(#=10,000) and the steady-state generators have a 
frequency range of 159-2 to 15,920 c/s. An absolute 
accuracy of the main metering system of +1 per cent at 
the base frequency has been achieved. 

Steady-state measurements are made by three servo- 
balanced a.c. bridges, which give a direct indication of 
all the measured quantities. This system has a resolution 
o-1 per cent of the base quantity and operates by com- 
paring the unknown voltage with a reference voltage. 
The vector difference is separated into components which 
are in-phase and in quadrature with the reference voltage. 
The in-phase and quadrature components are made to 








398 


operate servo-motors which adjust respectively the ampli- 
tude and phase of the reference voltage until it is equal 
to the unknown voltage. The positions of the reference 
potentiometer and phase-shifter then indicate the ampli- 
tude and phase of the network voltage being measured. 
Current is measured in the same way, using the voltage 
drop across a 20 milliohm resistor in series with each unit. 
Active and reactive power measurements are obtained 
from an analogue servo-multiplier which obtains its input 
information from the shaft positions of the voltage and 
current measuring bridges. 


Applications 


Apart from the normal applications of network 
analysers, ENA has been designed for studies at harmonic 
frequencies and the measurement of transient effects. The 
effects of harmonics arising from the non-linearity of the 
magnetisation curve of transformers or the operation of 
rectifiers can be studied easily. The response of networks 
to transient disturbances including the rate of rise of 
restriking voltage at circuit-breaker positions and the 
effects of line reflections can also be investigated. 

The E.R.A. network analyser is an analogue computing 
device and, as such, it has many applications outside the 
field of electric power systems, notably in thermal and 
mechanical systems. An appreciation of the breadth of 
the analogies for which this analyser is suitable can be 
obtained by reference to an article in the Electrical Review 
of 27th March last entitled “Analogies and Models.” 

Last Friday we visited the E.R.A. Laboratories at 
Leatherhead and witnessed some impressive demonstra- 
tions of the versatility of the analyser. These included 
the measurement of busbar voltages and power flows in 
an interconnected system at power and harmonic fre- 
quencies, investigations of mechanical vibrations and heat 
flow and, finally, the determination of the rate of rise of 
restriking voltage. 

Techniques for new applications and the more efficient 
use of the existing equipment are being pursued in parallel 
with the use of the analyser. At present, E.R.A.’s internal 
research occupies the analyser for less than half its avail- 
able working time. The remaining time is available for 
use by interested companies. 


Gamma Radiation Processing Plant 


RESEARCH work by the United Kingdom Atomic Energy 
Authority on the commercial-scale use of intense radiation 
for industrial purposes has now reached the stage at which 
a pilot plant is being built. The plant is expected to be in 
operation by the end of this year and it will be the first of 
its kind and size in the world. 

The new plant is being built at the Wantage Radiation 
Laboratories for the Technological Irradiation Group of 
the Isotope Research Division, Atomic Energy Research 
Establishment. Work on the useful employment of the 
large quantities of radioactive material which will become 
available as a result of the nuclear power programme has 
been in progress for some years, and this new plant will 
enable industrial firms already investigating the technical 
merit and commercial potentialities of irradiated materials 
to carry out full-scale trial runs of irradiation processes, 
such as the sterilisation of medical equipment and the dis- 
infestation of packaged products. 

The entire plant occupies an area of approximately 
10,000 sq ft and this includes storage of material both 
before and after processing, all the mechanical handling 
plant as well as the irradiation cell which itself occupies 
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roughly 1,000 sq ft including massive concrete shielding 
walls. The plant is based on a unit package size of about 
1 cu ft and packages will be handled continuously and 
automatically from bulk store through the equipment and 
into the treated material store. To ensure full utilisation 
of the capital investment, particularly of the source, which 
is continually radiating and decaying, the plant will operate 
24 hours per day. Carefully designed interlocks and 
control devices are being incorporated to prevent any 
health hazard and to ensure the correct radiation dosage. 

The cell has been designed to house half-a-million curies 
of Cobalt 60, but will be loaded initially with 150,000 
curies, which will provide a throughput of seven megarad- 
tons per day. As an example, in 24 hours three tons of 
medical products or imported animal fibres could be 
rendered sterile, since a sterilising dose is of the order 
of 24 rads. (The rad is the unit of measurement of the 
amount of energy transferred by radiation to unit weight 
of material.) 

The contract for the detailed design and construction 
of the mechanical handling and storage equipment of the 
pilot plant at Wantage has been let to the Owen Organisa- 
tion, which is working in close collaboration with the 
Engineering Division at Harwell. 





SELLING TO SWEDEN 


“LOWER prices, more modern, streamlined design and 
better use of colour” would help to increase exports of 
British domestic electrical appliances to Sweden. The 
prices of British refrigerators, for instance, are said to be 
“20 to 30 per cent higher than those marketed by com- 
petitors.” According to ome of the 17 leading Swedish 
importers who, with 230 British business men, last week 
attended a joint conference in London, organised by the 
Federation of British Industries and the British-Swedish 
Chamber of Commerce, sales would also be further stimu- 
lated if British manufacturers introduced changes into their 
appliances more frequently. Two British firms had done 
well in selling small washing machines but there was now a 
trend in Sweden, as elsewhere in Europe, for larger auto- 
matic machines, both for home and communal use. 
German firms were meeting this demand with machines 
that not only washed, rinsed and spin-dried the clothes in 
a continuous operation but also, if required, boiled them; 
this was an important feature to Swedish housewives. 

British firms supplying TV and electronic components 
had been most successful in Sweden and their “selling 
techniques are excellent.” In general, British salesmen did 
not show as much zeal in pressing their wares as the West 
Germans. One speaker said that hardly a day passed with- 
out a call from a German salesman, whereas the British 
calls were often months apart. It was emphasised, 
however, that British goods were very welcome and their 
high standard appreciated. Sweden was in fact anxious to 
import more from Britain to reduce her unfavourable 
trade balance with this country. The provisions of the 
Outer Seven agreement would not, it was thought, make a 
significant difference to British sales. 

Sir Norman Kipping, director general of the F.B.L., said 
after the meeting that he believed that Britain’s present 
exports of £100 million to Sweden could be increased to 
between £130 million and {£150 million in a few years. 
Though Germany for the past four years had supplanted 
Britain as Sweden’s largest supplier, British exports had 
been increasing and this despite falls of £4 million in coal 
exports and a drop of £5 million in aircraft. 

To help British firms to trade with Sweden, and with other 
Scandinavian countries, Hambros Bank have introduced a 
new six point service which includes investigation of the 
market, reports on the financial standing of agents and 
customers, and the granting of short- and medium-term 
credits. The insurance of the export credits will generally 
be taken by the Bank. 
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Switzerland's Power Resources 


By U. V. BUTTIKOFER* 


The demand for energy in Switzerland, whether in the 
form of coal, liquid fuel, wood, peat, gas or electricity, 
has doubled in the course of the last 50 years, the greater 
part of this increase occurring in the last decade. Within 
this overall development there iuas, however, been a 
structural regrouping since the turn of the century. 
Whereas in 1910 coal dominated the field, meeting more 
than two-thirds of the demand, it has since then barely 
been able to maintain its position from the absolute point 
of view (coal imports in 1910 were about 3 million tons 
and in 1956 about 3-3 million tons). Relatively, how- 
ever, it covers only about 37 per cent of total present-day 
requirements. 

The share of liquid fuels, which in 1925 had practically 
no effect on the power economy of Switzerland and even 
im 1939 covered only 10 per cent of the demand, shows 
a development, which is in contrast to that of the coal. 
After 1947 the ratio began to change quickly and radi- 
cally, so that today liquid fuels already participate, with 
37 per cent, to the same extent as coal in satisfying the 
demand. 


Hydro-Electric Development 


But the ever-increasing use of “white coal” —electricity 
from water power—has also contributed largely to the 
structural change in the field of power economy in 
Switzerland. In 1910 its share amounted to only 4 per 
cent and in 1929 to as much as Io per cent; thereafter it 
progressively reached the present level of about 25 per 
cent of the total energy supply. 

For Switzerland, energy production from inland water 
power has thus become an important economic factor. 
Up to now, about 7,500 million Swiss francs has been 
spent on the energy production and distribution plants 
for the general supply of electricity, not counting the 
industrial plants and those owned by the railways. With 
these plants, about 16,000 million kWh can be generated 
annually. 

In order to keep pace with the steadily-increasing 
demand, the further development of water power is being 
pushed on as much as is at present economically possible. 
The power stations at present under construction require 
on an average an additional annual capital expenditure 
of about 600 million Swiss francs (say £50 million), and 
by 1965 they will have increased the production possi- 
bilities to 24,000 million kWh, i.e. 50 per cent more than 
today. 

By then, however, three-quarters of the water power 
capable of being harnessed will have been developed. 
For this reason the electricity supply industry views the 
future with anxiety, since it must be assumed that with 
the present average annual increase in demand of about 
4 per cent all the usable water power, with a total annual 
potential of 32,000 million kWh, will have been harnessed 
by 1975. Even so, by then an unmet demand of 5,000 
million kWh will have to be reckoned with in the event 
of a relatively “ dry ” year, the fact being that in Switzer- 
land generating capacity is largely dependent on weather 
conditions. During the winter there is too little and in 
summer too much. Without artificial interference with 
the natural flow-off of the waters, an ordered electricity 


* Electrical Engineer, Soleure, Switzerland. 


supply, independent of other countries, would not have 
been possible. The provision of large artificial lakes in 
the Alps and “ pre-Alps ” enable a balance to be achieved. 

But the exportation of non-utilisable “summer energy,” 
too, is nowadays being put as far as possible into the 
service of covering requirements during the winter 
months. This energy is supplied on an exchange basis. 
Electric power stations in other countries which generate 
their electricity in steam power plants heated by coal or 
oil can save more fuel by means of Swiss supplies of elec- 
tricity in summer than they require for the electricity 
returned in winter. 

In the long run, however, the domestic balancing 
possibilities between summer and winter are unfortunately 
becoming ever more unfavourable in dry years. Thus, 
Switzerland is coming to be more and more dependent 
on the importation of additional energy, either in the 
form of coal or oil for thermal generation of electricity 
in Switzerland itself or in the form of electricity produced 
by similar plants in other countries. Under the con- 
ditions prevailing at present, the latter procedure is the 
more economical. During the exceptionally dry months 
of December, 1957, and January, 1958, for instance, up 
to 25 per cent of the day-by-day demand was met by 
imported energy. 


Atomic Power Research 


In these circumstances the problem of producing elec- 
tricity from atomic energy is being very carefully con- 
sidered in Switzerland, too. Thus, in Wiirenlingen an 
atomic research centre has come into being, handsomely 
financed by the State, the electric power supply com- 
panies, industry and other commercial circles. In 
addition, the erection of two smaller experimental atomic 
power stations is being planned, one of them based on 
the initiative of private industry and the Federal Institute 
of Technology, the other on that of four important elec- 
tricity supply groups. Whether, and to what extent, it 
will be possible to obtain electricity from atomic energy 
on an economically acceptable basis by 1975 it is difficult 
to judge. 

From the above it will be clearly seen that up to 1975 
the production of electricity from inland water supplies 
will continue to relieve Switzerland of the necessity of 
importing considerable quantities of power. From then 
on, however, increasing consumption will raise again 
Switzerland’s dependence on foreign countries for power 
not only in the absolute sense but also relatively, unless 
fissionable raw materials are found in Switzerland or the 
fusion of hydrogen becomes a practicable way of produc- 
ing energy. 





Women’s Engineering Society 


THE 37th annual conference of the Women’s Engineering 
Society is being held at Crosby Hall, London, from 2nd 
to 4th October. The programme includes visits, discussions 
and the annual dinner (Saturday, 3rd October) in the Livery 
Hall, Guildhall, when Mr. H. C. Jamieson, president of 
the Institution of Heating and Ventilating Engineers, will 
propose the toast of the Society. Miss M. M. Nobbs, 
president of the Society, will be in the chair. This year 
the W.E.S. celebrates its 4oth anniversary. 
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NEW ELECTRICAL EQUIPMENT 





Voltage Reference Pack 


Operable directly from unregulated 
28 V d.c. power supplies with a current 
drain of only 30 mA, miniature voltage 
reference packs designed for printed 
circuit board insertion are available 
from the INTERNATIONAL RECTIFIER Co. 
(Great Britain), Ltp., Hurst Green, 
Oxted, Surrey. These devices provide 
an output of 8-4 V +5 per cent and 
remain stable within +1 mV over a 
line variation of +10 per cent in the 
28 V supply. The units may be 
operated up to +125°C and have a 
temperature coefficient of +0-001 per 
cent/°C from —55 to +100°C, 
achieved by the use of a self-contained 
zener diode current regulator giving 
optimum current through the basic 
silicon reference element, regardless of 
temperature or line voltage variations. 
Each unit is encapsulated in an epoxide 





International Rectifier voltage reference 
pack 


housing having a diameter of rin and 
measuring Ijin long. The packs are 
priced at approximately £36 each. 


Electrolytic Capacitors 


Long shelf life and a working life 
of the order of ten years are claimed 
for the 1,000 and 11,000 series “ Hyper- 
lytic ” electrolytic capacitors developed 
by the Pressey Co., Ltp., Kembrey 
Street, Swindon, Wiltshire. The 
capacitors are available from 4 to 
12,000 »F, the 1,000 series having a 
temperature range from -—30 to 
+85°C, and the 11,000 series ranging 
from —20 to +50°C. The standard 
capacitance tolerance is —20 to +50 
per cent. 


Flash Tester 


The flash tester added to the 
“Nashton ” range of miniaturised elec- 
tronic test equipment manufactured by 
NasH & THOMPSON, LtTD., Chessing- 
ton, Surrey, provides a 50 c/s test 
voltage variable from 500 to 2,000 V 
in sixteen 100 V steps for insulation 
testing to B.S. 815 : 1952. The applied 
voltage and the associated leakage 
current are indicated on a 44in moving 
coil meter, selected by a two-position 
switch. To ensure safety in operation, 
the probe tip is shielded by a spring- 


loaded insulating sleeve which is 
retracted when required for ‘use, and 
the maximum short circuit current is 
4mA. The instrument operates on a 
200 to 250 V 40/60 c/s mains supply 
with a consumption of 4 VA. The 
overall dimensions are 84in by 6in by 
6in, weight 6 lb, and the price is £26. 


Silicones in Welding 


A patent recently published in the 
name of MIDLAND SILICONES, LTD., 
68, Knightsbridge, London, S.W.1, 
describes the use of silicone pressure 
sensitive materials in welding. A 
weld backing assembly, consisting of 
glasscloth impregnated and coated 
with a silicone pressure sensitive 
adhesive, and with a flexible steel tape 
on one side, firmly adheres to the work 
places. After welding, the backing is 
removed and the residual ash brushed 
off. A smooth weld is produced, with 
no excess material requiring grinding. 
An assembly comprising alternate 
layers of heavy aluminium foil and 
pressure-sensitive silicone adhesive is 
also described. It is expected to be 
useful where irregularly shaped and 
curved surfaces or pipes are to be 
welded. 


Glass-Fibre Transformer Cases 


A range of low-voltage transformers 
for use with portable power tools and 
hand-lamps and enclosed in glass-fibre 
cases, has been announced by the 
Sturpy ELectric Co., Ltp., Sturdy 
Works, Hamsterley Colliery, New- 
castle-upon-Tyne. The cases are filled 
with a bitumastic compound to cover 
the core and windings, securing the 
transformer and providing a seal 
against moisture while eliminating the 
need for metal fixing screws passing 
through the case. The primary cable 
gland and lid securing screws are of 
nylon. Moulded rubber 5 or 15 A 
sockets and plugs can be fitted, keyed 
to prevent a low voltage plug being 
inserted in a higher voltage socket. 
An earthed metal screen is provided 
between the primary and centre- 
tapped secondary windings and pro- 
vision is made for earthing the centre 





Low voltage transformer with glass-fibre 
case (Sturdy Electric Co.) 


point. Transformers are available up 
to 1,500 VA operating from mains 
voltage supplies and having outputs of 
II0, §0 or 25 V. 


Miniature Meter 


A square miniature moving coil 
meter for applications where space 
saving on instrument panels is a major 





Baldwin miniature meter 


consideration has been added to the 
range of industrial instruments manu- 
factured by BALDWIN INDUSTRIAL CON- 
TROLS, Dartford, Kent. The trtin 
square pressed steel case can be 
supplied in colours, finish, and with 
monograms or names to suit customers’ 
requirements at standard prices. The 
ranges available are 50 »A to 100 A 
and 50 mV to 300 V d.c. or 50 #A to 
20 A and § to 300 V a.c. 


Capacitor Production Machines 


Semi-automatic machines for the 
manufacture of plastic-foil capacitors 
have been developed by Maschinen- 
und Apparate-Gesellschaft Schultz & 
Baensch, the sole agents for whom in 
this country are FRANK WHITELEGG, 
Ltp., 304, High Street, Sutton, Surrey. 
A welding unit is incorporated which 
enables tinned, spade and shaped 
copper wire to be welded to foils of 
any thickness up to 0-o0024in. A d.c. 
bridge is formed between the connect- 
ing lead and the foils, and the foil 
determining capacity is automatically 
cut shorter than the secondary foil. A 
further cutter separates the dielectric 
bands of plastic foil. Machines are 
available for use with paper widths up 
to 25;¢in. 


Fuse Cut-Out Modifications 


A link break device for use with 
their expulsion fuse cut-outs has been 
introduced by LINE EQUIPMENT, LTD., 
32, Queen Victoria Street, London, 
E.C.4. It can be supplied fitted to fuse 
holders and with this device the fuse 
link can be broken by the operating 
pole, enabling operators to interrupt 
load currents up to the fuse capacity 
whilst in service. The fitting of the 
device has necessitated an increase 
in the dimension between the upper 
and lower contacts on the fuse holder 
and to standardise production this 
increased dimension applies to all 
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units. Since new fuse holders are not 
now interchangeable with some of the 
units supplied previously, customers 
requiring spare holders should indicate 
if they are required for the older type 
cut-out, when holders with the original 
centres can be supplied. 


Electrical Insulation Fabric 


A non-woven fabric made by 
FOTHERGILL & HarRVEY, LTp., Harves- 
ter House, Peter Street, Manchester, 
from a polyester fibre has been 
designed for use in electrical insulation 
applications. Known as “ Tygaweb,” 
it is available in four thicknesses—o-oo1, 
0-002, 0-003 and o-oosin. It has a low 
moisture regain and good resistance to 
high temperatures while retaining the 
electrical properties of the polyester 
fibres, and is suitable for lamination 
to polyester film for use in slot and 
phase insulation of motors. Another 
application is in printed circuits based 
on flat laminates. 


Double-Beam Oscilloscope 


The double-beam oscilloscope, type 
CD.711S.2, manufactured by the 
SOLARTRON ELECTRONIC Group, LTD., 
Thames Ditton, Surrey, has Joint Ser- 
vice Approval. It is a dual-channel 
instrument having identical circuits for 
the “Yr” and_“Y2” channels, negligible 
trace interaction, crystal-controlled 
time markers and 4 cm pictures at 
7 Mc/s. The time base covers from 
0-3 microsec/cm to 3 sec/cm with up 
to 10 times symmetrical expansion 
giving a maximum velocity of approxi- 
mately 0-03 microsec/cm. Crystal-con- 
trolled time markers can be switched 
at I and 10 microsec, or at Io and 100 
microsec intervals, and the trigger 
delay is continuously variable from 
10 microsec to 10 millisec. Additional 
features include stable h.t. and r.f. 
e.h.t. supplies, automatic suppression 








Solartron oscilloscope 


of both switching and flyback wave- 
forms and an output socket for a 
Solartron powered probe. Standard 
oscilloscope cameras can be fitted. 


Water-Cooled Motor 


Developed originally for a mining 
application, a flameproof water-cooled 
motor less than 12in high yet con- 





Newman water-cooled motor 


tinuously rated at 75 h.p., 1,470 r.p.m., 
operating on a 50 c/s _ three-phase 
supply, has been announced by the 
Electric Motors Division of NEWMAN 
INDUSTRIES, LTp., Yate, nr. Bristol. 
The starting and breakdown torques 
are twice the full load value and the 
starting current is 44 times the full load 
current when switched direct on line. 
The motor is Class “ B” insulated but 
with a 5 gal/min cooling water flow 
the temperature rise measured by the 
change of resistance method does not 
in fact exceed 55°C and is, therefore, 
within the Class “ A ” limits. 

The water jacket round the stator, 
designed for working at pressures up 
tp §00 p.s.i., is self-contained and none 
of the motor components forms part 
of its construction. Leads from a 
thermostat mounted on the motor 
windings are brought into the terminal 
box for ccnnecting in the motor control 
circuit as a precaution against over- 
loading or the winding reaching too 
high a temperature in the event of the 
water supply failing. 


Welding Electrodes 


A range of hard facing welding 
electrodes for depositing a wear 
resistant surface on to a base metal of 
mild or alloy steel by arc welding has 
been introduced by Quast-Arc, LTD., 
Bilston, Staffs. The six types of 
“Cobalarc” electrode are graded 
according to the properties of the 
deposit, from maximum abrasion 
resistance to maximum impact 
strength. The deposited alloys in- 
clude tungsten carbide composites, 
chromium-carbide austenitic irons, 
cobalt and nickel base alloys, and 
martensitic, pearlitic and austenitic 
steels. The electrodes are available 
up to yin diameter and can be used 
for a.c. or d.c. welding. 


Micromodule 


In addition to five silicon transistors 
of the n-p-n diffused-junction type for 
use in power-switching, oscillator and 
amplifier circuits, RCA GREAT BRITAIN, 
Ltp., Lincoln Way, Windmill Road, 
Sunbury-on-Thames, Middlesex, have 
recently announced Micromodule units 
in which several micro-elements have 
been interconnected and encapsulated 
to perform a specific circuit function, 
e.g. amplifier, oscillator or filter. 
Micro-elements are small ceramic 
wafers approximately o0-3in square 
and o-oorin thick on which conduct- 
ing, semiconductor and _ insulating 
materials are fused to provide the 
electrical characteristics of such basic 
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electronic components as resistors, 
capacitors and transistors. Experi- 
mental equipment constructed has 
already attained a practical density of 
600,000 parts per cu ft. 


Central Heating Pump 


A circulating pump for small central 
heating installations, .the “ Daxel 
Mopump,” is now being manufactured 
by RuHopgEs, BrYDoN & YouatT, LTp., 
Gorsey Mount Street, Stockport. The 
unit incorporates the accepted gland- 
less construction of this type of 
accelerator but includes a number of 
original design features. 

The first, and most important, 
feature is the novel method by which 
the motor stator is free to oscillate 
about its own axis. Any electrical 
vibration in the motor unit is absorbed 
by torsional oscillation which con- 
tributes to silence in operation. 

Installation of the unit is simple; 
both ends of it screw directly into 
the pipework and there are no flanges 
or feet to be bolted up. The central 
pump portion can be removed from 
the system for cleaning or replace- 
ment if necessary, without disturbing 
the pipework, and the self-lubricating 
bearings require no maintenance. A 





“‘Daxel” circulating pump for small central 
heating installations 


further point is that the radial type 
impeller will operate just as effectively 
rotating in either direction. An inlet 
filter is fitted as an integral part of 
the pump. 

It is claimed that the “ Daxel ” (size 
4hin diameter by 84in overall) is the 
smallest circulator of its type on the 
market. The weight of the whole unit 
is only 154 lb and, as such, requires 
no special means of support for the 
piping. It can be fitted in any posi- 
tion, vertically, horizontally, or in any 
intermediate plane. The branch size 
of the “Daxel” is rin B.S.P.T. 
(internal) but it is easily adaptable for 
other sizes. 

The motor is rated at approximately 
80 W, part of which is converted into 
heat and transmitted to the water 
passing through the accelerator. The 
water passes through the motor shaft 
before coming under the influence of 
the radial type impeller. Standard 
motors are for 200/220 or 230/250 V 
supply, 50 c/s. The pump is rated at 
2 to 8 g.p.m. against 8ft to 14ft head 
and is suitable for static pressures up 
to 25 p.s.i. and water temperatures up 
to 180°F. 
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Financial Section 





STOCKS and 
SHARES 


STOCK EXCHANGE markets have 
been approaching Election day with 
increasing caution. Public opinion polls 
continue to sway the course of share 
quotations, although the smallness of 
the amount of business passing deprives 
the price changes of much of their 
significance. Steel shares have again 
been displaying especially sensitive 
reactions to political forecasts, and a 
good deal of indecision about their 
future. In more normal circumstances 
the industrial market as a whole would 
certainly have been stimulated by a 
strikingly good half-yearly progress 
report from Imperial Chemical Indus- 
tries, and there might also have been a 
response in the electrical market to the 
report that the number of major 
nuclear power groups has been reduced 
to three as a result of the collaboration 
agreement between the G.E.C.-Simon- 
Carves group and Atomic Power €on- 
structions. 


Nuclear Power Groups 


Shares of most of the companies in 
the main atomic power groups have 
tended to follow the general drift. Of 
those concerned in the latest collabora- 
tion agreement, G.E.C. were about a 
shilling lower, and although Simon- 
Carves and Crompton Parkinson were 
steady, Richardsons Westgarth and 
International Combustion lost some 
ground. Among those affected by the 
earlier agreement reported between 
the A.E.I.-John Thompson group and 
the Nuclear Power Plant Co., shares of 
the two first-named companies were 
easier, and C. A. Parsons lost part of the 
gain occasioned previously by the in- 
crease in the company’s interim divi- 
dend on account of the current year. 
English Electric and Babcock & Wilcox 
were the same way inclined. 


Nuclear Investment Co. 


A new capital issue has just been 
completed by the Nuclear Investment 
Co., whose 5s shares were introduced 
to the market early this year at a price 
of ahout 5s 6d and have been quoted 
recently in the neighbourhood of 6s 3d. 
This firm is interested particularly in 
companies which produce the com- 
ponents, instruments, control apparatus 
and similar equipment for the nuclear, 
electronic and automation industries. 
Proceeds of the new issue, amounting 
to some £60,000, are intended for 
further investment in these fields. 
Dividends totalling 4} per cent are 
anticipated for the current year, giving 
a yield of a little over 34 per cent on the 


shares of the company at their present 
price. 


Price Changes 


Against the general trend, Electrical 
Components were marked up to 16s (a 
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new peak) after the announcement of a 
50 per cent scrip issue and a “ rights ” 
offer of mew shares to raise about 
£220,000 on terms to be announced 
later: the necessary meeting is to be 
held on 16th October. Among the 


Price Changes in 








Week's Dividend 1959 
Middle Rise a" —__~ 
Company or Board Nom. price Pre- Last Yield ™% High- Low- 
Value 28th Sept. Fall vious est est 
Gilt-edged Stocks sd 
Brit. Elec. 1968/73 rah io 78 3 3 317 0 80} 77k 
Brit. Elec. 1974/77 in aa 744 3 3 406 77 744 
Brit. Elec. 1976/79 iad .. 100 79 3} x 48 3 80} 77} 
Brit. Elec. 1974/79 pais — 88 4t 4) 415 9 91 87} 
Overseas Electric Supply 
Calcutta Elec. ... bai ron ae 19/- 6°8t 7t 118 0 19/6 16/- 
East African Power ial mo ae 21/- + 6d 7} 8 712 6 22/3 19/3 
Nigerian Elec... an ae 14/6 8 8 106 15/- 13/- 
Perak Hydro-Elec. ona —— 15/- 123 10 we ¢ F 15/- 12/3 
Electrical Shares 
Aberdare Holdings ont a a 16/6 173 17} 5 60 16/9 15/6 
Aerialite ... — ous ota 1/- 9/3 514 54 5169 9/6 7/9 
Allen, W. H. oa oe on 51/3 iW 12 413 9 51/3 43/- 
Allied Insulators ... won iso | Ae 20/- — 20} 500 21/6 18/9 
Anglo-Portuguese Tel. ... — 29/- 9 9 6 4 3 29/6 26/6 
Aron Elec. Ord. ... “a an 52/6 —3/9 15 15 514 3 62/6 52/6 
Assoc. Elec. Ord. ... at —— 60/- —9d 15 15 5 00 63/6 53/9 
Automatic Tel. & El. Res Se 75/- 17 7} 410 9 82/6 71/3 
Babcock & Wilcox ose — 48/- —6d 13} 13 5 8 3 54/6 45/6 
Bakelite j : mee .-. 10/- 30/- 15 15 500 31/3 22/- 
Baldwin, H.J. — ... ae i ae 2/3 20 20 _ 3/- 2/3 
Berry's Electric... . w Se 29 -6 10 20t 416 6 22)- 7/3 
Bowthorpe Holdings ose x 15/3 25 27 341 0 15/6 W/9 
British Elec. Traction: 

Def. Ord. “A” ‘ . 37/- + 6d 25 35 414 6 4l/- 35/6 
Gi Gillenders «. «. . €f a eh 134 549 56/6 | 44/9 
B.1. Callender’s 6% Pref. “ 20/6 6 6 517 0 20/6 19/9 
British Thermostat . oe * Ee 22/6 —1/3 30 35 317 9* 28/- 18/6 
British Vac. Cleaner - Sh 7/9 10 74° 4169 79 4/6 
Brook Motors ; . a ae 51/3 25 244* 414 0 54/3 46/- 
Bulgin, A. F. Jin ‘ 1/- 10/6 45 50 415 3 10/6 6/9 
Bulpitts . ‘ ° 5/- 16/9 —6d _ 1S 496 18/3 10/- 
Burco Dean . 5/- 16/3 223 16* 418 6 16/3 12/3 
Cable & Wireless: 

Ord. ne ee 5/- 1s/9 10 10* 336 16/- 12/3 

4% Loan oe . 100 94} a 4 449 95 93 
Chloride El. Storage ““ A” oe 57/6 —9d 17} 20t 412 6* 60/- 43/8 
Clarke Chapman ... . — 53/9 273 133* 3 23 66/3 52/6 
Cole, E. K.... a wn ~ a 20/6 —3d 17} 20 417 6 23/6 17/3 
Contactor Switchgear ad. ce 1S/- 20 14* 413 3 15/- 12/- 
Cossor, A. C. aes a. 8/- Nil 5 326 9/- 6/3 
Crabtree . oa val «+ 10)/- 32/- 20 20 650 32/- 28/- 

_ Crompton Parkinson . we 14/- 16 12* 459 14/3 We 
Davis & Timmins ... ag) an 17/- is 20 Si7 9 17/- 14/6 
De La Rue ‘ ‘de oe 1 46/3 —2/9 17% 20 466 54/- 30/3 
Decca “A” Se ‘ --+  10)- 37/- —If- 432 50 5 8 0O* 40/3 33/3 
Desoutter .. oe veo a 2, ae 27/6 32} 219* 318 9 27/6 19/- 
Dewhurst . a ait ae 8/3 +3d 20 20 417 0 8/3 7/3 
Dictograph Tel. ... s on 8/- 20 20 500 8/3 7/- 
Dubilier Condenser oa ~~“. 4/6 20 23s 5110 5/- 3/3 
Duport.... one eos un 14/3 25 124* eS 14/3 10/3 
E.M.1. . —_ ons + 10}- 52/3 -i3 «#615 20* 316 3 64/6 48/- 
Electrical Apparatus aie ne ae 15/- 12} 144 416 9 1S/- 13/- 
Electrical Components ... >. 16/- +1/3 124 15 413 9 16/- 10/6 
Elec. Construction owe Pe 33/3 —3d 8} 9 5 90 33/6 27/9 
Elliott-Automation ous - a 23/3 —9d -- 10t 230 30/6 16/9 
English Electric = we 42/6 —I/- 14 14 479 45/- 37/10 
English Electric 33% Pref. a 13/- 3} 3j 51S 6 12/9 12/3 
Ericsson Tel. . 5/- 21/9 —6d 12t 13t 417 6 27/3 22/3 
Ever Ready Pes es a 24/9 20 274t 3 6 6* 26/- 13/3 
Falk Stadelmann ... Ee w @& 25/- 17} 10*t 800 32/9 25/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* Afcer scrip issue. 


+ Free of income tax. 


t Dividend indicated. 
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few other shares to record their best 
prices of the year, Telegraph Con- 
denser advanced further to 48s 3d, still 
under the influence of the interim 
report of substantially higher earnings 


declines were widespread and usually 
moderate, although Aron Electricity 
Meter continued to reflect the decline 
in profits disclosed in the annual report. 
At the meeting, the chairman expected 


493 


about the present level. Pye were 
steady at 15s after the appearance of 
the full report. 


E.M.I. Results 





Electric & Musical Industries 10s 
shares were little affected initially by 
the preliminary statement on_ the 
i financial results for the year ended last 
Electrical Investments June. Group profits are shown to be 
very much in line with those of the 
previous year, and the net figure attri- 


in the first half of the year. Elsewhere, the demand for meters to remain at 








Week’ Dividend 1959 
Middle a Soeur z butable to the parent company, after 
eae — —— . - 
Company or Board Nom. price or Pre- Last Yield %, High- Low- all charges, emerges a little higher at 
Value 28th Sept. Fall vious est est £22 million. This covers about 33 


times the amount to be distributed in 
the ordinary dividend, which is a single 
payment of 20 per cent, the rate indi- 





Electrical Shares—continued ésd . 

G.E.C. » he ele a ae ae 526 #3 31/3 cated at the time of last year’s one-for- 
656.0% Pra... ~... . @ 2/- 6) 6} 518 3 2/- 20/3 three scrip issue. Allowing for the 
General Cables .. +5 .. Sh 7/9 24 iS 913 6 9/3 7/6 latter, the payment represents an 
Greenwood & Batley i ae 20 30 514 3 105/- 75/- increase of 8} per cent. New shares 

. issued for cash last July rank for 
Hackbridge Holdings owe 5/- 17/3 20 20 516 0 19/3 14/3 dividends only from the current year, 
Hackbridge & Hewittic <— 13/6 20 20 Sit o* 13/6 10/6 for which a maintenance of the rate at 
Head Wrightson wwe Se MORO 20* 336 32/6 24/3 “ ae 4 + Be 
Heatrae eit ‘eh ian 2» 2 400 1 76 20 per cont is amiipetce ame 
Holophane ae * 16/6 —I/- 373 223+ 6163 18/9 ~=«+14/9 to unforeseen events. At 52s 3d the 
Hoover J S/- 78/9 —1/3 SO 60 316 3 81/6 —55/- shares offer a yield of 3-8 per cent. 
LCI. ee era 44/- +116 12 8* 312 9 46/3 33/- Thorn Electrical Loan 
Intl. Combustion : ci ae 34/6 —6d " 25 30t 470 36/6 29/9 Dealings have started in Thorn 
Intl. Computers & T. fl 64/6 —6d — 8t 299 78/9 57/6 Electrical Industries heavily over-sub- 
Johnson & Phillips ses 2j- -64 5& 5 500 30/6 20/- scribed issue of £3} million 6 per cent 
Lancashire Dynamo ae 43/9 "Wl It 324 6 OF 43/9316 unsecured loan stock, redeemable 1979- 
Laurence Scott ... : — * 17/3 15 15 315 o* 17/3 14]/- 84. Early transactions were at a 
Lister, R. A. i 42/- 10 124 519 0 42/- 32/9 premium of about a point on the 
Lucas, J... a ae a —-M 10t 315 6 S5/- 43/3 offered price of 100. It is now £50 
Marconi Marine dain nee 42/- 10 10 415 3 48/6 40/- per cent paid-up, with the final instal- 
M , * ment of the same amount due by 23rd 
arryat & Scott . : 2/- 9/9 37} 223 412 3 10/- 8/6 . 
Mather & Platt : eS 45/6 iS 103* 414 0 51/6 41/3 October, and can meanwhile be bought 
Metal Industries oh 0 53/6 —3d 14 14 546 56/3 39/9 free of transfer stamp duty. This issue 
Midland Elec. Mfg. el 46/3 124 10* 466 46/3 41/6 is being made concurrently with the 
Morphy-Richards inn ae 27/6 20 20 218 3 30/6 18/- “rights” offer of 2:2 million new 
Murex : —— 50/- —1/3 174 1s 600 51/3 42/- ordinary shares, and the combined 
Newman Ind. ali me Bee ae 10 10 630 36 23 operation will add more than £6 million 

to the company’s financial resources. 

Oldham & Son : ie cas I/- 3/- 17} 17} 5169 3/- 2/6 The new ordinary shares, quoted at 
Parsons, C. A. tt oe So/- = 1/3 Th sit 350 55/9 45/9 358 6d, are now fully paid-up, but will 
Philips’ Lamps . FLIO 122/6 43/9 14 14 23 0 130/- 88/- be available free of transfer stamp for a 
Plessey ge ee 34/3 30 14*t 419 376 23/6 further week. 
Pye iw “Oe 124 124 423 69 13/9 
Pyrotenax é : + -Se eae oe 34 496 4/- 33/9 Efco Report 
Reliance Clifton .- he ie os 15 383 2- 17/6 Although trading conditions were 
Reyrolle ... fl 91/3x.d. 17} 17} 316 9 98/- 85/9 described by the chairman of Efco as 
Rheostatic sae des 4[/- — 10/3 124 124 417 6 10/9 8/3 overcast last year by the reduction in 
Richardsons Westgarth ... ... 10/- 1/6 —6d 8} 8} 750 15/3 If commercial activity, the company never- 
: theless returned a modest improvement 
one tn > = = * 43. in the net profit to £143,000 after tax, 
Smith (England),S. ... .. 4/- 17/9 —3d 2 124% 216 3 I8/- 11/6 ond’ wes thie w ies Ge eh 
Southern Areas .. ~ Z 13/3 —9d Nil Nil Nil 15/- 10/6 . 2 ary 
Strand Elec. a 5/- 11/9 1s 20 810 3. 11/9 8/6 dividend from 15 to 174 per cent while 
Sturtevant Se — a ae 690 2- I7/- retaining two-thirds of the surplus in 
Sun Elec... ... ve, ie i399 —-l- «25 25 319 3* 16/9 8/3 the business and increasing the reserves 
Switchgear & Cowans esis 13/3 . 224 15* 513 3 13/9 10/3 to a total well above the nominal 
T.C.C. -—- =. ws 6h 5 39 48/3 38/- ordinary capital of £417,000. Taking 
Telephone Mfg. . 5/- 6/3 10 10 800 6/3 4/9 account of the recent general improve- 
Telephone Rentals a 5/-, 16/9 125 124° 3149 17} 1/9 ment in trade, and the state of the 
Thompson (John) | -e i ne a oe 25 650 25/6  20/- company’s order book, the chairman 
Thorn Elec. , 5/- 35/- —9d 17} 20 217 3 40/- 26/3 said that prospects for the present 
Thornycroft alll 26/3 —-9d 12 7} 514 3 30/- 20/6 year were encouraging. Quoted at 
Tube Investments ses —-, 92/6 15 173 315 9 92/6 71/6 41s 6d, the 10s shares are on a yield 
Vactric ; . S- 26 —-ie 2 37} 463 46/6 26/3 basis of 4} per cent. 
Veritys ; 5/- 1/6 124 23 -- 5/- 1/3 3 = ad 14 
Walsall Conduits - mw -* @ mm 420 142 10/8 A.P.L.E. Conference, 1960 
Ward & Goldstone 5/- 45/6 —Ij- 2 30 360 46/3 30/6 . 
Watford 2/- «10/3 25 25* 417 6 10/- 1/6 Next year’s annual conference of 
Westinghouse ra 48/3 10 10 430 48/3 39/6 the Association of Public Lighting 
West, Allen . Sh 12/6 123 11g" 413 3 14/- 1/9 Engineers will be held at Folkestone 
Wolf Electric 5/- 9/- 10 10 5110 93 7/9 from 13th to 16th September. 
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REPORTS and DIVIDENDS 


James Howden & Co., Ltd.—The 
annual meeting will be held on 14th 
October. In his review of the, year, 
which has been circulated to stock- 
holders, Mr. C. W. Hume (chairman) 
says that during the year the factories 
at home have been fully employed and 
the profits of the parent company have 
increased. Reduced profit margins 
make it important for them to maintain 
the high volume of output which they 
have accomplished. This will not be 
easy as orders became increasingly 
difficult to obtain during the year and 
did not keep pace with the output. 
Exports have continued to be good. 
In recent months there has been a 
steadily increasing demand for con- 
sumer goods. If this continues it 
should be followed by increasing 
demand for capital goods for the 
generation of more power and this 
should provide them with an expand- 
ing market for their normal products. 
The order book has been helped by 
the widening of their range of 
products. Their new products, such 
as electro-precipitators and rotary com- 
pressors, are developing satisfactorily, 
and they are now in a position to 
manufacture compkete sintering equip- 
ment for steel works. In the last year 
a substantial part of their fan research 
has been devoted to nuclear power 
application, but this market is as yet 
small and unremunerative. 

The Canadian factory was produc- 
ing at about two-thirds of its economic 
load by the end of the year under 
review, and the position should 
improve considerably, but it is not 
anticipated that the Canadian company 
will contribute to the profit of the 
group for some time to come. The 
African companies have had a success- 
ful year and in Australia, too, the 
results have been good. 


Thorn Electrical Industries, Ltd.— 
The issue of £3,500,000 of 6 per cent 
unsecured loan stock 1979-84 at par 
has been heavily oversubscribed. The 
company made {£500,000 of the new 
stock available to meet conversion or 
repayment applications from holders 
of the existing 5} per cent stock and 
conversion was accepted in respect of 
85 per cent of the stock. Hambros 
Bank announces that applications for 
the remaining stock totalled nearly 
£18 million in value. Applications for 
up to £800 of stock receive a full allot- 
ment. Remaining applications were 
progressively scaled down. Thorn is 
also raising £2,724,400 through a 
“rights” issue of ordinary shares to 
shareholders on a one-for-three basis 
at 25s. 


Electric & Musical Industries, Ltd., 
reports a consolidated trading profit 
for the year to 30th June last of 
£5,074,000; this compares. with 
£5,322,000 for 1957-58. Taxation 
absorbs £2,534,000 and minority share- 
holders’ interests £143,000. The 


group net profit is £2,232,000 (against 
£2,156,000). It is proposed to pay a 
final dividend of 15 per cent, making 
20 per cent for the year on increased 
capital (against 15 per cent). The new 
ordinary shares issued by way of rights 
to ordinary stockholders in July last 
do not rank for the dividend in respect 
of the year to 30th June last. 


The Radio & Television Trust, Ltd., 
reports a consolidated profit for the 
fifteen months ended 30th June last of 
£138,482, as compared with £104,769 
for the previous year. Taxation 
absorbs £66,949, and provision for the 
redemption on 17th August of the 
outstanding sinking fund certificates 
requires £40,107. It is proposed to 
pay a dividend of 15% per cent for the 
fifteen months (against 124 per cent 
for twelve months). The balance 
carried forward is £55,953 (against 
£44,054 brought in). 


The Calcutta Electric Supply Cor- 
poration, Ltd., is paying a final divi- 
dend of 34 per cent, making 7 per cent, 
tax free, for the year to 31st March 
last (unchanged). As a result of a 
recent decision in connection with the 
company’s Indian tax appeals, the 
directors have declared a_ supple- 
mentary dividend on the 5 per 
cent cumulative preference stock of 
£2 11s 54d per cent, less tax, which 
will bring the total dividend for the 
year up to 5 per cent. 


The Plessey Co., Ltd., announces 
that the result of the offer to share- 
holders of 3,600,000 ordinary shares 
of 10s each at 23s 6d per share shows 
that acceptances totalled over 99 per 
cent and that applications were 
received for nearly 800,000 additional 
shares. The basis of allotment for the 
additional shares is that applicants for 
up to ten shares receive allotment in 
full and applicants for over ten shares 
each receive ten shares. 


Electrical Components (Holdings), 
Ltd., proposes to increase its capital 
by the creation of 2,000,000 ordinary 
shares of 5s each and to capitalise 
£253,307 in making a scrip issue in 
the proportion of one for every two 
held. It is also proposed to offer 
ordinary shareholders 607,936 ordinary 
5s shares by way of rights in the pro- 
portion of three new shares for every 
ten held at a price to be fixed later. 


Sydney S. Bird & Sons, Ltd, 
announce that in view of the trading 
results for the current year to date they 
are unable to pay an interim dividend. 
Last year an interim dividend of 10 
per cent was paid, and was followed 
by a final payment of 10 per cent. 


The Sturtevant Engineering Co., 
Ltd., is paying an interim dividend o 
3 per cent, tax free (unchanged). 


The Telephone & General Trust, 
Ltd., has announced an interim divi- 
dend of 5 per cent (unchanged). 
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Increases of Capital 


E. K. Cole, Ltd.—Increased by £250,000 
in §s ordinary shares, beyond the registered 
capital of £1,450,000. 

Troughton & Young, Ltd.—Increased by 
£399,900 in £1 ordinary shares, beyond the 
registered capital of £100. 

Petbow, Ltd.—Increased by £67,500 in £1 
“A” ordinary shares, beyond the registered 
capital of £13,500. 

Laurence, Scott & Electromotors, Ltd.— 
Increased by £300,000 in 735,160 “A” 
ordinary shares of 5s and 116,210 unclassified 
shares of £1, beyond the registered capital of 
£1,700,000. 

Burco Dean, Ltd.—Increased by £400,000 
in $s ordinary shares, beyond the registered 
capital of £1,000,000. 


New Companies 


Knight Lamps, Ltd.—Registered 15th July. 
Capital £10,000. Manufacturers of and 
dealers in electric lamps, etc. Directors: 
C. I. Vander and S. Critchley. Regd. office: 
120, George Street, Croydon, Surrey. 

Howes Swift Electric, Ltd.—Registered 16th 
July. Capital £100. Electrical and mech- 
anical engineers and contractors, etc. Direc- 
tors: H. T. Howes and Catherine W. Howes. 
Regd. office: 221, Camberwell Road, S.E.5. 

Coles Co., Ltd.—Registered 13th 
July. Capital £10,000. Electrical and mech- 
anical contractors and engineers, manufac- 
turers of and dealers in radio and television 
sets, etc. Directors: D. S. Coles, A. R. B. 
Owen and J. R. Scholfield. Regd. office: 10, 
Holloway Street, Minehead, Somerset. 


Bankruptcies 


R. R. Burrows, 91, Snow Hill, Birming- 
ham, 3, trading as Burrows Domestic Supply, 
as a retailer of domestic electrical appliances. 
—Receiving order made 15th September on 
debtor’s own petition. 

L, P. Harrison, plumber and electrician, 
lately carrying on business at Trinity Mews, 
Bridlington, Yorks.—Receiving order made 
15th September on debtor’s own petition. 
Public examination 1oth November at the 
Court House, Castle Road, Scarborough. 

J. E. Bow 21, Leazes Park Road, 
Newcastle-upon-Tyne, trading as Bowman 
Bros., as an electrical engineer and contrac- 
tor.—Last day for receiving proofs for divi- 
dend today (Friday). Trustee, Mr. R. B. 
Howard, Clarendon House, Clayton Street 
West, Newcastle-upon-Tyne, 1, Official 
Receiver. 

C. A, Norwood, foreman electrician, lately 
carrying on business at 38, Thornbury Road, 
London, S.W.2, as an electrical contractor.— 
Second and final dividend of 19s 6d in the £ 
(making 20s in all), payable on and after 6th 
October, at 58-61, York Terrace, Regent’s 
Park, London, N.W.1. 

L. D. Richards and J. R, Richards, for- 
merly residing and carrying on business in 
partnership under the style of Streatham 
Electrics, of 78, Upper Tulse Hill, Streat- 
ham, London, S.W.2, electrical contractors 
(Separate application of L. D. Richards).— 
Application for discharge to be heard on 20th 
November at Bankruptcy Buildings, Carey 
Street, London, W.C.2. 

H. F. Garrett, trading as Garrett Electrics 
at 39, Thorp Street, Birmingham, 5, electric 
appliance dealer.—Trustee, Mr. W. LeR. 
Hand, Colmore House, 21, Waterloo Street, 
Birmingham, 2, appointed 17th September. 

P. J. Elworthy, 128, Cowick Street, St. 
Thomas, Exeter, radio, television and elec- 
trical engineer.—Last day for receiving proofs 
for dividend 9th October. Trustee, Mr. 
D. H. Dunn, 17, Southernhay West, Exeter. 

Oldham Electrical Co., Ltd., dealers in 
electrical appliances, 85-87, Manchester Street, 
Oldham, Lancs.—Winding up voluntarily. 
Liquidator, Mr. L. H. Shipton, 31, Lloyd 
Street, Manchester, 2, appointed 9th 
September. 
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Electrical Specifications Recently Published 





The numbers under which the 


ifications will be printed and abridged are given in parentheses 


api af ey pettection Ce 6S 


each including postage) are obtainable from the Patent Office, 25, Southampton Buildings, London, W. 


1947 
14269. Ginns, D. W., and Gott, H. H.— 
Nuclear reactors. 28th May, 1948. (819342.) 
14458. Bunemann, O.—Nuclear reactors. 
2oth May, 1948. (819468.) 


1954 

32334. Electric & Musical Industries, 
Ltd. —Displacement measuring and position 
control devices. 8th November, 1955. 
(818981.) 

34383. National Research Development 
Corporation.—Electromagnetic devices. 17th 
November, 1955. (819134.) 

36176. English Electric Co., Ltd.— 
Apparatus for supplying a d.c. load from an 
a.c. source. 9th December, 1955. (819345.) 


1955 

1193. English Electric Co., Ltd.—Elec- 
tric circuit interrupters. 6th January, 1956. 
(818772.) 

6956. British Thomson-Houston Co., Ltd. 
—Electrical signal frequency measuring 
devices. 9th March, 1956. (819243.) 

14871. Accumulatoren-Fabrik A.G.— 
Permanently fluid-tight closed accumulators 
with alkaline electrolytes. 13th October, 
1955. (8190I11.) 

14980. Metropolitan-Vickers Electrical 
Co., Ltd.—Electrical switchgear. 24th 
August, 1956. (819348.) 

17968. Landis & Gyr A.G.—Photo- 
electric calibrating and testing. instrument for 
electricity meters. 21st Tune, 1955. (819136.) 

18024. English Electric Co., Ltd.—Electric 
cookers. 22nd June, 1956. (818793.) 

19146. Siemens Edison Swan, Ltd.—Elec- 
tric discharge lamps. 2oth June, 1956. 
(818891.) 

20329. British Telecommunications Re- 

, Ltd.—Magnetic storage equipment. 
2nd July, 1956. (818773.) 

23234. Postmaster-General.— Submarine 
cables. 22nd October, 1956. (818983.) 

24460. International Computors & 
Tabulators, Ltd—Electronic pulse delay 
apparatus. 13th July, 1956. (819031.) 

27272. Ward & Goldstone, Ltd., and 
Couyoumdjian, A. O.—Electric plug-and- 
socket adaptors. 29th November, 1956. 
(819477.) 

31757. Ekco Products Co.—Anodic treat- 
ment of tin and tin alloys. 7th November, 
1955. (Addition to 717912.) (819305.) 

32336. Sangamo Weston, Ltd.—Electric 
oscillation generators. 11th November, 1955. 
(818774.) 

32847. General Electric Co.—Electrical 
resistance switching networks. 16th Novem- 
ber, 1955. (819033.) 

33050. Sanders Associates, Inc.—High 
frequency attenuator. 18th November, 1955. 
(Addition to 795559.) (819166.) 

33164. Cole, Ltd., E. K., Cox, V. J., and 
Yarrow, C. J.—Electronic switching circuits. 
19th November, 1956. (819207.) 

33413. Zavody V. I. Lenina Narodni 
Podnik, and Grolmus, M.—Electric loco- 
motive with two bogies comprising means for 
distributing the axle loading. 22nd Novem- 
ber, 1955. (819167.) 

33419. Igranic Electric Co., Ltd.—Elec- 
trical resistance classifying apparatus. 22nd 
November, 1955. (819354.) 

34463. Conradty, E. K., Conradty, P., 
Conradty, M., and Conradty, C.—Current 
collectors for electrical self-propelled vehicles. 
1st December, 1955. (819139.) 

34950. Siemens & Halske A.G.—Coupling 
electrical elements. 6th December, 1955. 
(Addition to 809126.) (818775.) 

35606. Jackson Electric Stove Co., Ltd.— 
Domestic gas or electric cookers, 13th June, 


1957. (818917.) 35607. Domestic electric 
cookers. 13th June, 1957. (818918.) 

35912. General Electric Co.—Semi-con- 
ductor current controlling devices: 14th 
December, 1955. (819525.) 

36342. General Electric Co.—Clothes 
washer and extractor machines. 19th Decem- 
ber, 1955. (819168.) 

36427. Midgley, A. H.—Electric time 
switching devices. 19th December, 1956. 
(819423.) 

36881. Commercial Cable Co. 
code convertor. 
(818989.) 

37154. Koster, A. B.—Device for fastening 
electric cables. 28th December, 1955. 
(819357.) 


1956 

615. Cole, Ltd., E. K., and Atkinson, 
N. T.—Aerial coupling in television re- 
ceivers, 7th January, 1957. (818814.) 

1112. Philips Electrical Industries, Ltd. 
—Wound capacitors. 12th January, 1956. 
(818795.) 

~1319. Sabouni, B. B.—Electrical heating 
units. 13th January, 1956. (819425.) 

4077. Unilever, Ltd.—Electronic control 
apparatus. 9th February, 1956. (Divided out 
of 818881.) (818882.) 

4789. Siemens-Schuckertwerke A.G.— 
Processes for the production of semiconduct- 
ing bodies. 15th February, 1956. (819429.) 

9707. Anstee & Ware, Ltd.—Devices for 
testing rotary machines, electric motors, 
generators and the like, 28th March, 1957. 
(Cognate application 7157, 4th March, 1957.) 
(819430.) 

9836. Westinghouse Brake & Signal Co., 
Ltd., and Butt, K. S.— Metal rectifier assemb- 
lies. 31st January, 1957. (818815.) 

9879. Rank Cintel, Ltd.—Method of and 
apparatus for sampling continuously variable 
electrical signals. 29th March, 1957. (818929.) 

10271. Erie Resistor Corporation.— 
Moulding electrical components. 4th April, 
1956. (819208.) 

10312. Soc, d’Electricité Mors.—Electro- 
magnetic relays. 4th April, 1956. (819362.) 

10496. Desgranges et Huot S.A.—Fluid- 
tight electrical contactors with external mag- 
netic control. §th April, 1956. (818991.) 

11488. Bishop, D. O., and Brosan, G. S. 
—Electrical transmission mechanisms or like 
devices. 8th April, 1957. (819529.) 

13242. General Electric Co., Ltd., Bloch, 
A., Elder, K. F., and Pool, S. D.—Apparatus 
for use in combination with a seismic trans- 
ducer. 29th April, 1957. (819140.) 

14044. Compagnie des Freins et Signaux 
Westinghouse.—A.c. dry rectifier assemblies. 
7th May, 1956. (818898.) 

14130. Brown, Boveri & Cie. A.G.—High 
voltage winding for transformers with voltage 
control. 7th May, 1956. (819038.) 

16136. Commissariat a 
Atomique.—Gas-cooled nuclear 
24th May, 1956. (819366.) 

19027. Colne Switchgear (K. & W.), Ltd. 
—Flame detector or flame failure protection 
= 19th June, 1957. (819099.) 

9939. Brod, S.—Control circuits for gas- 
filled valves. 23rd September, 1957. (819530.) 

20424. General Electric Co., Ltd., Fey, 
L. J. and Thomas, E. R. —Carrier communi- 
cation systems. 2nd October, 1957. (819490.) 

20426. Apra Precipitator Corporation.— 
Common power supply for electrostatic pre- 
cipitator banks with individual section control. 
2nd July, 1956. (819491.) 

20814. Union Carbide Corporation.— 
Electric dry cells. sth July, 1956. (818993.) 


.—Telegraph 
23rd December, 1955. 


l’Energie 
reactors. 


22859. Western Electric Co., Inc.—Elec- 
tric pulse circuits. 24th July, 1956. (819368.) 

24231. Siemens-Schuckertwerke A.G.— 
Processes for the forming of an electrode on a 
semi-conductor. 7th August, 1956. (818931.) 

24335. Urmenyi, L.—Electronic thickness 
gauge. 7th August, 1957. (819533.) 

24416. General Electric Co., Ltd.—Means 
for supporting inserts in body mouths, for 
example, louvres in electric lighting 
8th July, 1957. (818932.) 

24894. Thorn Electrical Industries, Ltd. 
—Electrical sockets. 26th July, 1957. (819497.) 

25208. Jackson, R. A. F.—Electric space 
heaters, 28th October, 1957. (819180.) 

25660/1. Metropolitan-Vickers Electrical 
Co., Ltd.—Coin-freed prepayment mechan- 
ism. 22nd November, 1957. (819372/3.) 

25891. Westinghouse Electric Inter- 
national Co. i precipitators. 
24th August, 1956. (818996.) 

27292. Revo Electric Co., Ltd.—Electric 
lighting ffittings. 4th November, 1957. 
(819257.) 

29609. General Electric Co., Ltd.— 
Nuclear reactors. 26th September, 1957. 
(818779.) 

30101. Ether, Ltd.—Electrical controllers. 
3rd October, 1956. (Addition to 817053.) 
(819536.) 

32023. Colne Switchgear (K. & W.), Ltd. 
—Electromagnetic overload units for electrical 
apparatus, 21st October, 1957. (819376.) 

32096. Philips Electrical Industries, Ltd. 
—Telephone amplifying circuits. 22nd 
October, 1956. (819437.) 

32599. I-T-E Circuit Breaker Co.—En- 
capsulated blowout coil. 25th October, 1956. 


(819286.) 
34940. General Electric Co., Litd., 
Halliday, V. N., and Taylor, F.—Electricai 
components having hermetically sealed metal 
cases, 15th November, 1957. (818935.) 

35406. Marconi’s Wireless Telegraph Co., 
Ltd.—Automatic frequency controlling sys- 
tems. 29th July, 1957. (818781.) 

36031. Standard Telephones & Cables, 
Ltd.—Acoustic impedance devices. 26th 
November, 1956. (819146.) 

36237. Standard Telephones & Cables, 
Ltd. (Standard Elektrizitiéts Gesellschaft 
A.G.).—Electric signalling systems. 27th 
November, 1956. (818876.) 

36573. General Electric Co. Ltd.— 
Magnetic separators. 27th Novernber, 1957. 
(819216.) 

36622. National Research Development 
Corporation.—Photo-electron image multi- 
pliers. 25th November, 1957. (819217.) 

36879. Hazeltine Corporation.—Colour- 
image-reproducing apparatus. 3rd December, 
1956. (819218.) 


1957 

887. General Electric Co., Ltd.—Acces- 
sories for cable trunking. 8th January, 1958. 
(819220.) 

2309. Lines Bros., Ltd.—F.h.p. motors. 
13th January, 1958. (818953.) 

3205. United Kingdom Atomic Energy 
Authority. — Electromagnetic interaction 
pumps, 6th January, 1958. (819547-) 

4208. Nettle Accessories, Ltd. and 
Taylor, G.—Electric lampholders. 28th 
January, 1958. (818999.) 

4291. Amphenol Electronics Corporation. 
—Electrical two-part connectors. 7th Feb- 
ruary, 1957. (818969.) 

4883. Revo Electric Co., Ltd.—Reflector 
elements for use with tubular fluorescent 
lamps. sth February, 1958. (819549.) 

6426. Creed & Co., Ltd. —Facsimile 
apparatus, 21st February, 1958. (819453-) 

[Continued overleaf 
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7515. Siemens & Halske A.G.—Circuit 
arrangements for marking selector contacts in 
telecommunications in: tions, 6th March, 
1957. (819454.) 

8017. Siemens & Halske A.G.—Trans- 
mission lines. 11th March, 1957. (819224.) 

8630. Fermor-Hesketh, J. B., and Gilbert, 
T. J.—Switchgear and contacts therefor. 19th 
February, 1958. (819002.) 

8781. Westinghouse Electric International 
Co.—Cores for inductive apparatus. 18th 
March, 1957. (819605.) 

9786. General Electric Co., Ltd.—Electric 
oscillators of the kind incorporating a transis- 
tor amplifier. 25th March, 1958. (819511.) 

10175. Morphy-Richards, Ltd.—Current 
sensitive switches and electrical appliances 

embodying such switches. 28th March, 1958. 
(818805.) 

11250. Decca Record Co., Ltd.—Elec- 
tronic switches. 19th March, 1958. (818785.) 

13016. Allmanna Svenska Elektriska A.B. 
—Arrangement of parallel working, self- 
excited, synchronous generators. 24th April, 
1957. (819394.) 

13370. Standard Telephones & Cables, 
Ltd.—Multiswitch of the telecommunication 
co-ordinate type. 26th April, 1957. (819555.) 

13629. Carrier Engineering Co., Ltd.— 
Electromechanical driving arrangements for 
refrigerators. 29th April, 1957. (819292.) 

14172. Western Electric Co., Inc.— 
Method of and apparatus for making flexible 
electrical conductors. 3rd May, 1957. (819156.) 

15093. Erie Resistor Corpotation.—Elec- 
tric circuit assemblies. 13th May, 1957. 
(819096.) 

19351. Siemens & Halske A.G.—Impulse 
circuits for railway axle-counting installations. 





Tgth toh Bowe, 1957. (819234.) 19463. Impulse 
in railway axle-counting installations. 
‘oom June, 1957. (819400.) 

17839. Standard Telephones & Cables, 
Ltd.—Electrical digital to analogue translator. 
Sth June, 1957. (819295.) 

20489. Electrolux, Ltd.—Absorption re- 
frigerating apparatus. 28th June, 1957. 
(819402.) 

21017. Svenska Aktiebolaget Gasaccumu- 
lator.—Contact free high frequency commu- 
tator. 3rd July, ag (819005.) 

21790. Naimer, H.—Laminated magnetic 
cores and method of manufacturing same. 
goth July, 1957. (819403.) 

22811. Compagnie Francaise Thomson- 
Houston.—Manufacture of printed circuits. 
18th July, 1957. (819769.) 

25193. National Cash Register Co.— 
Switching circuitry. 9th August, 1957. 
(819567.) 

27456. United-Carr Fastener Corpora- 
tion.—Electrical connectors and_ electrical 
apparatus employing such connectors. 3oth 
August, 1957. (819009.) 

27672. Collins Radio Co.—vVariable 
inductor. 2nd September, 1957. (819615.) 

Bas Standard Telephones & Cables, 

d.—Circuit arrangement for the h.f. ampli- 
mi and mixing of electric signal voltages. 
2oth September, 1957. (819335.) 

30328. Standard Telephones & Cables, 
Ltd.—Returnable push-pull oscillator of high 
stability with frequency modulator. 27th 
September, 1957. (818834.) 

32660. Bendix Aviation Corporation.— 
Electromagnetic vibrator. 18th October, 
1957. (819027.) 

32794. Westinghouse Electric Inter- 
national Co.—Drying apparatus for fabrics. 
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21st October, 1957.  (819059.) _ 37458. 
Apparatus for drying fabrics. 2nd Decem- 
ber, 1957. (819115.) \ 

33441. Federal Pacific Electric Co.— 
Circuit-breaker operating mechanisms. 25th 
October, 1957. (819028) 

34443. Soc. Genevoise d’Instruments de 
Physique.—Arrangement for photo-electric 
microscope. 5th November, 1957. (819444.) 

34708. Electroflo Meters Co., Ltd. (Smoot, 
C. H.).—Electrical control circuits, 7th 
November, 1957. (819445.) 

35413. Electric Storage Battery Co.— 
Storage battery grid-pasting machine. 13th 
November, 1957. (818838) 

35522. Steatit-Magnesia A.G.—Electrical 
condensers. 14th November, 1957. (819197.) 

36484. Philips Electrical Industries, Ltd. 
—Tubular containers for getters for electric 
22nd November, 1957. 


38379. Du Pont de Nemours & Co., E. I. 
—Electrolytic cells. roth December, 1957. 
(818840.) 


1958 : 

104. Bendix Aviation Corporation.— 
Phase saturable transducer. Ist January, 
1958. (819120.) 

291. Electrolux Corporation.—Floor 
polisher convertible to power tool. 3rd 
January, 1958. (819338.) 

1018. Philips Electrical Industries, Ltd.— 
Oscillators. aa January, 1958. (818860.) 

6168. Standard Telephones & Cables, 
Ltd.—Electrical pulse distributors. 26th Feb- 
ruary, 1958, (819518.) 

6916. Gony, A. L. J. V.—Electric dry 
shavers. 4th March, 1958. (819519.) 





TRADE MARK APPLICATIONS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 23rd 
October:— 


Supermatic. No. 783,722. Class 7. Elec- 
tric machines for domestic use and parts, but 
not including machines for waving the hair, 
sewing machines, or parts.—A.E.I.-Hotpoint, 
Ltd., 33, Grosvenor Place, London, S.W.1. 

Aladdin, No. 786,833. Class 7. Gener- 
ators (electric), Aladdin. No. 787,009. Class 
9. Radio receiving apparatus; and units com- 
prising radio receiving apparatus and electric 
generators.—Aladdin Industries, Ltd., 
Aladdin Building, Western Avenue, Green- 
ford, Middx. 

Vapodyne. No. 783,953. Class 9. Elec- 
trical warning apparatus, thermometers, 
electrical contacts, level indicators and water 
gauges, all for fitting to machines and instal- 
lations used in the cooling of electronic tubes, 
nuclear reactors and of electrical apparatus 
and instruments operated by means of electric 
semiconducting devices and used for dis- 
tilling water and used for space heating pur- 
poses. Vapodyne, No. 783,954. Class 11. 
Machines and installations all used for the 
cooling of electronic tubes, nuclear reactors, 
etc., as above.—Compagnie Francaise Thom- 
son-Houston, Paris, France. Address for 
service, c/o Baron & Warren, 16, Kensington 
Square, London, W.8 


Statifex, No. 784,687. Class 9. Electric 
excitation apparatus (not being machines), 
incorporating transductors and_ rectifiers, 
being goods for use with synchronous motors; 
and parts.—Brush Electrical Engineering Co., 
Ltd., Falcon Works, Loughborough. 


Tektronix. No. 784,975. Class 9. Oscillo- 
scopes, television waveform monitors, electric 
wave generators, electric signal generators, 
time mark generators, television synchronis- 
ing generators, microwave measuring, re- 
ceiving and transmitting apparatus and 
instruments, inductance-capacitance meters, 
cathode ray tubes, electron discharge devices, 
transformers, electric power supply systems, 
resistances, inductances, capacitors, attenu- 


ators, terminals, probes, terminal blocks of 
ceramics or of plastics, amplifiers and pre- 
amplifiers and photographic apparatus for 
reproducing photographs of waveforms on 
cathode ray tube screens.—Tektronix, Inc., 
Portland, Oregon, U.S.A. Address for 
service, c/o Potts & Co., 24, Moorfields, 
Liverpool, 2. 

Bison. No. 785,001. Class 9. Valves 
operated automatically by electric current 
control, by solenoid, by temperature and by 
other changes in physical conditions.—H. 
Bingham & Sons, Ltd., Wheatley Hall Road, 
Doncaster. 


No, B785,614 (design) and No. B785,616 
(design). Class 9. Electrical apparatus and 
instruments, and parts, No. B785,615 
(design) and No. B785,617 (design). All 
electrical goods included in Class 11.— 
Siemens-Schuckertwerke Akt.-Ges., Berlin, 
Germany. Address for service, c/o Haseltine 
Lake & Co., 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. 


Cypak. No. 785,683. Class 9. Electrical 
switching circuits and systems, all for use in 
the control of mechanical and _ electrical 
apparatus and machinery, but not including 
electrical switching circuits and systems in- 
corporating relatively separable electrical 
contacts and thermionic valves.—Westing- 
house Electric Corporation, East Pittsburgh, 
Penn., U.S.A. Address for service, c/o G. 
Raymond Shepherd, 1-3, Regent Street, 
London, S.W.1. 


Venturer. No. 786,490. Class 9. Radio, 
telephonic, television and telegraphic appar- 
atus, gramophones and parts.—Vidor, Lrtd., 
681, Salisbury House, Finsbury Circus and 
London Wall, London, E.C.2. 


Simplex Sovereign. No. 787,838. Class 

. Electric switches and electrical switch- 
gear.—Simplex Etectric Co., Ltd., Broadwell, 
Oldbury, near Birmingham. 

Transikator, No. 789,753. Class 9. Elec- 
tronic apparatus and instruments.—Burndept, 
Ltd., 681, Salisbury House ee Circus 
and ‘London Wall, London, £.C. 


Prismalite, No. B766,830. Class 11. 
Bulkhead electric light fittings and parts.— 
Lobiite, Ltd., Third Avenue, Team Valley, 
Gateshead-on-Tyne, II, 


Ceramtec (design). No. 785,844. Class 
17. Electrical insulators made of ceramics.— 

. Marshall, trading as Ceramtec, the Ceramic 

development Co., 23, Kingston Road, 
Wimbledon, London, S.W.19. 





Street Lighting Schemes 


Blyth (Northumberland) Town Council is to 
spend £11,500 on the provision of sodium 
street lighting in Cowpen Road, Blyth, and at 
Seaton Sluice. 


Gateshead Town Council has received loan 
sanction for £3,286 for street lighting on the 
Leam Lane estate and is seeking sanction to 
borrow £5,804 for further lighting on the 
same estate. 

Gosforth (Northumberland) U.D.C. has 
received loan sanction for £53,000 for elec- 
tric street lighting. 


Islington Borough Council has received 
loan consent to the borrowing of £33,103 for 
improved street lighting. 

Lytham St. Annes Corporation is reeom- 
mended to make application for sanction to 
borrow £5,750 for improved main road 
lighting. 


Middlesbrough Town Council is to install 
electric lighting in place of gas at Croft 
Avenue, Green Lane, and Emerson Avenue 
at a cost of £5,385, and in Oxford Road and 
The Avenue at £3,900. 


Penrith U.D.C. is to carry out improve- 
ments to the town’s electric street lighting at a 
cost of £7,383. 

Plymouth Corporation is applying for per- 
mission to borrow £5,784 for re-lighting part 
of the Embankment. 


Town Council proposes to 
spend £16,910 on another stage of its street 
lighting improvement scheme. 
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NEXT WEEK'S EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review” clearing house, Room 221, Dorset House. 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged, 


MONDAY, sth OCTOBER 


ham.—Grand Hotel, 6 p.m. I.E.E. 
South Midland Centre. Chairman’s address, 
by G. F. Peirson, annual general meeting and 
conversazione. 

Bolton.—A.S.E.E. Bolton Branch. Visit to 
Granada T.V. Network, Ltd., Manchester. 

Cheltenham.—Belle Vue Hotel, 7.30 p.m. 
The Society of Instrument Technology, Chel- 
tenham Section. “Record Reproduction 
Equipment,” by E. W. Mortimer. 

Ilford.—Angel Hotel, 8 p.m. A.S.E.E. 
Essex Branch, “ Modern Lift Controllers 
and Systems,” by C. F. Scholefield. 

Ipswich.—Electric House, 6.30 p.m. I.E.E. 
East Anglian Sub-Centre. Chairman’s 
address, by D. H. McCracken, “ Railway 
Electrification in Great Britain.” 

Leeds.—Great Northern Hotel, 7.30 p.m. 
A.S.E.E. Leeds Branch. “ Switchgear,” by 
R, G. Camp. 

Liverpool.—At the Royal Institution, Col- 
quitt Street, 6.30 p.m. Mersey and 
North Wales Centre. “ The ‘Development of 
the Telephone System in Great Britain,” by 
T. A. P. Colledge. 

London.—At the Geological Society, Bur- 
lington House, W., 5.30 p.m. Society - of 
Engineers. “‘ Compressed Air in Coal Mines,” 
by N. Smith, 

Caxton Hall, S.W.1, 7 p.m. E.P.E.A. 
London Technical Group. “ Modern Trends 
in Protection,” by H. L. Rotstein. 

Maidstone.—Technical College, 7 p.m. 
I.E.E. Maidstone district meeting. “The 
National Inspection Council—Two Years’ 
Operation,” by E. J. Sutton. 

Newcastle-upon-Tyne, — County Hotel, 
Neville Street, 6.30 p.m. North East 
Electrical Club. Annual general meeting and 
presidential address, by T. W. Wilcox. 

Sheffield.—Royal Victoria Hotel, 7.30 p.m. 
A.S.E.E. Sheffield Branch. “Kopp Varia- 
tors,” by N. S. Sellers. 

Stoke-on-Trent.—North Staffs Technical 
College. I.E.E. North Staffordshire Graduate 
and Student Section. Chairman’s address, 
“ Automatic Programming for Hot Reversing 
Mills,” by T. E. S. Rickard. 


TUESDAY, 6th OCTOBER 


Edinburgh.—Carlton Hotel, North Bridge, 
7 p.m. LE.E. South East Scotland Sub- 
Centre. Centre chairman’s address, by J. A. 
Aked. 

25, Charlotte Square, 7 p.m. Institution 
of Plant Engineers, Glasgow Branch. 
“Changes in Factory Legislation,” by A 


ow. 

Leeds.—Leeds and County Conservative 
Club, South Parade, 6.30 p.m. I.E.E. North 
Midland Centre. Chairman’s address, “ Elec- 
trical Engineering at Redbrick University,” 
by Prof. G. W. Carter. 

London.—At the Royal Society of Arts, 
John Adam Street, Adelphi, Strand, W.C.2, 
7 p.m. Institution of Plant Engineers, Lon- 
don Section. “Packaged Boilers,” by 
I. F. G. McVicker. (Joint meeting with the 
I. H. & V.E.) 

76, Mark Lane, E.C.3, 5.30 p.m. Institute 
of Marine Engineers. Presidential address, 
by Sir William Wallace. 

Loughborough.—College of Further Educa- 
tion, 6.30 p.m. LE.E. East Midland Centre. 
Chairman’s address, by D. H. Parry, and 
annual general meeting. 

Manchester.—Engineers’ Club, 17, Albert 
Square, 6.30 p.m. LE.E,. North Western 
Centre. Chairman’s address, by F. J. 
Hutchinson. 

Newcastle-upon-Tyne. — A.S.E.E. New- 
castle-upon-Tyne and District Branch. Visit 
to I.T.V. Studios. 

Nottingham. — A.S.E.E. Nottingham 
Branch. Visit to Castle Donington power 
station. 


Peterborough.—White Lion Hotel, Church 
Street, 7.30 p.m. Institution of Plant Engi- 
neers, Peterborough Branch, “ The Diesel 
Electric on British Railways,” by C. Morris. 

Reading.—Marquis of Lorne, Friar Street, 
7.30 p.m. A.S.E.E. Reading Branch. “ Elec- 
tricity in Agriculture,” by D. Holley. 

Rugby.—College of Technology and Arts, 


6.30 p.m. IE.E. Rugby Graduate and 
Student Section. Chairman’s address, by 
P. J. G. Hetzel. 


Tonbridge.—Rose and Crown Hotel, 7.30 
p.m. A.S.E.E. West Kent Branch. “How 
Radio and Television Affect the Supply 
Authorities,” by C. E. Hollingworth. 


pg cg 7th OCTOBER 


ii .—Memorial Institute, Great 
Charles Street, 7 p.m. Junior Instituticn of 
Engineers, Midland Section. Annual general 
meeting and chairman’s address, “ Some 
Aspects of Contracts,” by R. Crawford. 

Bristol.—School of Management Studies, 
Unity Street, 6 p.m. British Institution of 
Radio Engineers, South Western Section. 
Annual general meeting followed by chair- 
man’s address, by Captain L. Hix 

Glasgow.—39, Elmbank Crescent, 6 p.m. 
LE.E. South West Scotland Sub-Centre. 
Centre chairman’s address, by J. A. Aked. 

Grand Hotel, Charing Cross, I0 a.m. 
Combustion Engineering Association, Scot- 
tish Region. Brains trust on “Clean Air and 
Industry,” followed at 2 p.m. by a discussion 
on “Instrumentation and Smoke Control,” 
opened by P. J. Turner. 

Halifax.—Crown Hotel, Horton Street, 
7.45 p.m. A.S.E.E. Halifax Branch. Open 
branch meeting. 

Hammersmith.—Windsor Castle Hotel, 
134, King Street, W.6, 7.30 p.m. A.S.E.E. 
West London Branch. “Signalling and 
Control Systems as used by London Trans- 
port,” by G. R. Kent. 

London.—London School of Hygiene and 
Tropical Medicine, Keppel Street, Gower 
Street, W.C.1, 6.30 p.m. British Institution 
of Radio Engineers, Computer Group meet- 
ing. “Some Reflections on Computer 
Design,” by W. Renwick. 

Manchester. — Engineers’ Club, Albert 
Square, 6.15 p.m. LE.E. North Western 
Electronics and Communications Group. 
Chairman’s address, “ Some Features of the 
Post Office Telephone and Television Net- 
works in the North-West,” by S. D. Mellor. 

Engineers’ Club, Albert Square, 7.15 p.m. 
A.S.E.E. Manchester Branch. “ Control 
Centres for Modern Industry,” by R. G. 
Camp. 

Engineers’ Club, Albert Square. North 
Western Fuel Luncheon Club. Opening 
meeting followed by annual general meeting. 

Middlesbrough.—Cleveland Scientific and 
Technical Institution, 6.30 p.m. I.E.E. Tees- 
Side Sub-Centre. Chairman’s address, by 
M. A. Raisbeck. 

Oxford.—Southern Electricity Board Ser- 
vice Centre, 37, George Street, 7 p.m. I.E.E. 
Oxford district meeting. “ New Methods of 
Expleiting Electronic Computers in the 
Industry,” by H. McG. Ross. 

Portsmouth.—C.E.G.B. Offices, 6.30 p.m. 
L.E.E. Southern Centre. Chairman’s address, 
by W. D. Mallinson. 

Preston.—R.A.F.A. Club, East View, 7.30 
p.m. A.S.E.E. Preston Branch. “The 
Installation of Electric Lifts,” by J. McEnery. 

Southampton.—Polygon Hotel, 7.30 p.m. 
Institution of Plant Engineers, Southern 
Branch. “Town Planning and the Location 
of Industry,” by R. J. Roddis. 

Weston-super-Mare. — R.A-F. Radio 
Apprentices School, Locking, 10.30 a.m, to 
4.30 p.m. British Institution of Radio Engi- 


neers, South Western Section, Symposium 
on “ The Training of Radio Apprentices.” 

Wood Green.—Civic Centre, Town Hall, 
8 p.m. A.S.E.E. North London Branch. 
“ Silicones,” by K. J. Brimley. 


THURSDAY, 8th OCTOBER 

Bradford, — Midland Hotel, 7.30 p.m. 
A.S.E.E. Bradford and District Branch. 
“Industrial Landscape or Scenery and 
History,” by Dr. E. M. Sigsworth. 

Chelmsford.—Crompton’s Social Hall, 7.30 
p-m. Chelmsford Engineering Society. 
Presidential address, by R. J. Kemp. 

Newcastle-upon-Tyne.—Roadway House, 
Oxford Street, 7 p.m. Institution of Plant 
Engineers, North Eastern Branch, “ Recent 
Developments in Steelmaking Processes,” by 
Dr. S. G. Cope. 

Swansea.—Conference Room, S.W.EB. 
Showrooms, The Kingsway, 6 p.m, _ I.E.E. 
West Wales (Swansea) Sub-Centre. Chair- 
man’s address, by J. Harley. 

Wimbledon.—Prince of Wales Hotel, 7.45 
p.m. A.S.E.E. South West London Branch. 
“The National Inspection Council and _ its 
Effect on the Contracting Industry,” by E. J. 
Sutton. 


FRIDAY, 9th OCTOBER 

Birmingham.—Gosta Green College of 
Technology, Aston Street, 7 p.m. Society of 
Instrument Technology, Midland Section. 
“Methods of Testing Electrical Equipment 
used in the Car Industry,” by P. Luckhurst. 

Coventry.—Hotel Leofric, 7.30 p.m. Insti- 
tution of Plant Engineers, Birmingham 
Branch, Open forum. 

Hanley.—Grand Hotel, 7.30 p.m. A.S.E.E. 
Stoke and Crewe Branch. Annual branch 
dinner. 

London.—Savoy Place, W.C.2, 5.30 p.m. 
Institution of Electrical Engineers. Inaugural 
address by Sir Willis Jackson, President. 

14, Rochester Row, Westminster, S.W.1, 
7 p.m. Junior Institution of Engineers. 
“Some Aspects of Industrial Space Heating,” 
by D. E, Edminson. 

Manchester. — Engineers’ Club, Albert 
Square, 6.45 p.m. Manchester Association 
of Engineers. Inaugural address by the 
president, M. Bentham, and smoking concert 
with films, 

Engineers’ Club, Albert Square, 7.30 p.m. 
Junior Institution of Engineers, North 
Western Section. President’s address. 

Stone.—Duncan Hall, 7 p.m. I.E.E. North 
Staffordshire Sub-Centre. Chairman’s 
address, “ The Use of Information in Control 
Systems,” by A. Asbury. 


SATURDAY, 1oth OCTOBER 


Stockport.—A.S.E.E. Manchester Branch. 
Visit to Mirrlees, Bickerton & Day, Ltd 


Batti-Wallahs’ Society 


A condemnation of modernism in 
art was the substance of the address of 
Sir Albert Richardson, past-president 
of the Royal Academy, at last week’s 
luncheon of the Batti-Wallahs’ Society. 
He was equally severe on modern 
architecture, sculpture and painting, 
but expressed confidence that tradition 
would ultimately triumph over 
modernism. Mr. J. Temple Hazell, 
the president, was in the chair, and a 
vote of thanks to Sir Albert was pro- 
posed by Mr. J. B. Scott. The next 
luncheon of the Society will be on 
Wednesday, 28th October. 
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Accepted Tenders and 


CONTRACTS OPEN 


Where “‘ Contracts Open” are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 


Australia.—Electricity Commission of New 
South Wales, Sydney. 2nd November. Self- 
cleaning circulating water screens for Vales 
Point power station. (E.S.B, 22484/59. 
Ten/42152.)* 

Director, Stores and Contracts, Postmaster 
General’s Department, Melbourne. 12th 
November. Signal generators, cathode ray 
oscilloscopes and vacuum tube _ millivolt- 
meters, (E.S.B. 22030/59. Ten/42024.)* 
Telephone protective apparatus. (E.S.B. 
22632/59, Ten/42213.)* 

Bridlington.—Corporation. 5th November. 
300 kVA diesel alternator. (See this issue.) 

Durham.—County Council. Electrical in- 
stallation in Newton Aycliffe School. (See 
this issue.) 

Honduras.—Empresa Nacional de Energia 
Electrica, Tegucigalpa, 1§th October. Trans- 
formers ranging from 25 kVA to 3,750 kVA. 


(E.S.B. 14434/59. Ten/42234.)* 

India.—Madras State Electricity Board. 
1§th October. Distribution transformers. 
(E.S.B. 22082/59. Ten/41999.)* 


Hindustan Chemicals and Fertilizers, Ltd., 
Naya Nangal. 1sth October. Electrical 
equiment for’ ammonia and nitric acid build- 
ings. (E.S.B. 22158/s9. Ten/42252)* 

National Coal Development Corporation, 
Ranchi. 2nd November. Cables, wire ropes, 
anemometers and lightning arrestor, 3rd 
November. Cables, pumps, oil circuit- 
breakers, transformers, etc. (See this issue.) 

Iraq.—Directorate of Contracts and Pur- 


chases, Ministry of Defence. 12th October. 
Field telephone sets and _ switchboards. 
(E.S.B. 22337/59. Ten/ 42088.)* 14th 
October. 109 500 W transformers, (E.S.B. 
22341/59. Ten/42089.)* 

Korea.—Government Office of Supply, 


Seoul. 16th October. Automatic branch 
telephone exchange. (E.S.B, 22045 /59/1.C.A. 
Ten/42059.)* 

Londonderry.—County Education Com- 
mittee. 19th October. Electrical installation 
in Maghera New Intermediate School. County 
education architect, Coleraine. 

Newark-on-Trent. — Corporation, 
October. Street lighting equipment. 
this issue.) 

New Zealand.—Auckland Electric Power 
Board. 23rd October. Pilot cable and 
accessories. (E.S.B. 21770/59 Ten/ 
42022.)* Solid type cable. (E.S.B. 21769/ 
59. Ten/42021.)* 

Hamitton City Electricity Department. 
11th November. 33 kV cable and ancillary 
equipment. (E.S.B. 22714/59. Ten/ 
42212.)* 

New 
Wellington. 
circuit-breakers. 
42142.)* 

Norway.—Norwegian Waterfalls and Elec- 
tricity Board, Oslo. 20th October. One 
32 MVA generator and ancillary equipment. 
(E.S.B. 20748/59. Ten/42042.)* 

Rhodesia and Nyasaland.—Bulawayo City 


26th 
(See 


Department, 
Eight 220 kV 
Ten/ 


Zealand Electricity 
26th January. 
(E.S.B, 22536/59. 


Council, 7th October. Overhead line and 
service materials. (E.S.B. 22504/59. Ten/ 
42126.)* Cable and conductor. (E.S.B. 


22505/59. Ten/42129.)* 

Federal Tender Board, Causeway. 9th 
October. X-ray equipment. (E.S.B. 22477/ 
59. Ten/42128.)* 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


South Africa.—Union Tender Board, 


Pretoria. 30th November. Radar system. 
(E.S.B. 22094/59. Ten/42004.)* 

Cape Provincial Administration, Cape 
Town, 30th October. Photo-electric con- 
tinuity testers, (E.S.B. 22118/59. Ten, 
42036.)* 

Sudan.—Central Electricity and Water 
Administration, Khartoum. 33 kV outdoor 
switchgear equipment. (E.S.B. 22634/59. 


Ten/42164.)* Aluminium conductors, (E.S.B. 
22636/59. Ten/42163.)* 
United States.—Bureau of Reclamation, 


Denver, Colorado. 12th October. Electric 
cables. (E.S.B. 23054/59. Ten/42277.)* 
14th October. Disconnecting switches. 


(E.S.B. 23055/59. Ten/42275.)* 
ORDERS PLACED 


Glasgow. — British Railways, Scottish 
Region. Cabling of telecommunications and 
electric traction supervisory circuits south of 
River Clyde.—Standard Telephones & 
Cables, Ltd. Supply and installation of con- 
crete troughing and installation of track feeder 
cables and  connections.—Pirelli-General 
Cable Works, Ltd. 

London.—L.C.C. Two electric passenger 
lifts, Locton Street site, Poplar (£11,714).— 
Bennie Lifts, Ltd. Renewal and improve- 
ment of electrical installation at Mary Boon 
County Secondary School, Bethnal Green 
(£8,122).—Thorpe & Thorpe, Ltd. Supp‘y 
of 120 electric passenger lifts for various 
housing estates (£396,259).—Express Lift 
Co., Ltd. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Alton.—Houses (100), Whitehill, Bordon; 
R. J. Holden, clerk to R.D.C., Barton End, 
Alton, Hants. 

Barrhead.—Housing scheme on §§-acre site 
at Upper Auchenback; F. A. Macdonald & 
Partners, consulting engineers to Council, 
11, Woodside Terrace, G!asgow, C.3. 

Birmingham.—New siidios (five-storey 
building), Aston Cross, for Alpha Television 
Services, Ltd.; W. Hattrell & Partners, 
architects, Queens Road, Coventry. 

Blaydon (Co, Durham).—Offices for Shell 
Mex & B.P., Ltd.; Purdie Lumsden & Co., 
Ltd., contractors, 25, Oxford Street, New- 
castle-on-Tyne. 

Blyth.—Houses (300), Seaton Sluice; R. A. 


Gofton, Ltd., builders, Front Street, Monk- 
seaton, Whitley Bay. 
Bolton.—Departmental store, Mealhouse 


Lane; Marks & Spencer, Ltd., 48, Baker 
Street, London, W.1. 

Bournemouth.—Houses (64), Castle Lane; 
R. J. Palmer & Co., Ltd., Haverstock Road, 
Winton. 

Brighton.—Flats (66) and four shops, 
Albion Hill redevelopment; planning officer, 
26/30, King’s Road. 

Burnley.—Works extensions; Lenclo Sheet 
Metal Works Co., Ltd., Sycamore Avenue. 

Cardiff.—Houses (184), Manorbier Cres- 
cent site; city architect, 12, Park Place. 

Dartford.—Flats and maisonnettes (91); 
Perrymans, Ltd., 7, Castle Street, Tonbridge. 

Devizes.—Police headquarters (£196,000); 
county architect, County Hall, Trowbridge. 

Doncaster.—Museum (£250,000); Chequer 
Road; borough surveyor. 


Exeter.—Houses (265), Beacon Lane North 
estate; H. B. Rowe, city architect, Municipal 
Offices. 

Falkirk.—Retail premises, High Street 
(£47,000); J. Grant & Co., Ltd., 10, Jamaica 
Street, Glasgow. 

Glasgow.—Large departmental stores, 
Jamaica Street/Argyle Street, etc., site; 
House of Fraser, Ltd., 10, Buchanan Street. 

Gosforth (Northumberland).—Flats (69), 
Coxlodge; G. Emmerson, Ltd., builders, 
Salters Road. 

Hu'l.—O fice block, English Street; Quibell 
& Son, Ltd., 354, Beverley Road. 


Ipswich.—Flats (80), Chantry estate; 
Macro, Ltd., Pine Avenue. 
Isle of Wight.—Crematorium; C. A. F. 


Sheppard, architect, 65b, Union Street, 
Ryde, L.o.W. 

Keynsham.—Houses (150); 
Ltd., Winterstoke Road, Bristol. 

Liverpool.—Office block, Tithebarn Street; 
John Williams, Ltd., 70, Collingwood Street. 

London.—Office block, Watling Street and 
Queen Street; Fitzroy Robinson & Partners, 
architects, 3, Gray’ s Inn Square, W.C.1. 

Science block for Westfield College, Kid- 
derpore Avenue, Hampstead; Thomas & 
Edge, Ltd., builders, Macbean Street, S.E.18. 

Office block, Albert Embankment; F. G. 
Minter, Ltd., 4, Buckingham Gate, S.W.1. 

Flats (71), Vecadead Terrace, Regent’s 
Park; Higgs & Hill, Ltd., South Lambeth 
Road, S.W.8. 

Middlesbrough.—Three-storey flats (59) 
and six houses, St. Hilda estate; J. A. Kenton, 
borough engineer. 

Newcastle-on-Tyne.—Flats (540); Leslie & 
Co., contractors, Woodland Road, Darlington. 

North Riding.—Additions to Richmond 
High School for Girls (£20.000); D. C. Hall, 
architect. 6, Masons Yard, Duke Street, Lon- 
don, S.W.1. 

Modern school, Nunthorpe; Sheppard, 
Robson & Partners, architects, 3, Southamp- 
ton Place, London, W.C.1. 

Penryn.—Factory and offices; Singleton 
Bros, (Instruments), Ltd., Alverton, Penzance. 

Ross and Cromarty.—junior secondary 
school at Avoch, Black Isle; W. Talbot, 
quantity surveyor, Berkley Chambers, 175, 
St. Vincent Street, Glasgow, C.2. 

Rotherham.—Houses (138), Kimberworth 
Park estate; Frank Haslam, Ltd., 4, Regent 
Terrace, Doncaster. 

Salisbury.—Gymnasium, library and dor- 
mitory biock for Cathedral School; Curtis 
Green, Son & Lloyd, architects, 5, Pickering 
Place, London, S.W.1. 

Scarborough.—Flats (44), 
V. Forshaw, borough engineer. 

Slough, — Eight-storey block of flats, 
Chalvey Park; Brown & Langford, Ltd., 
Station Road, Gerrards Cross. 

Stirling.—Erection of Stirling High School 
(£509,000); county architect, County Offices, 
Viewforth, Stirling. 

Sutton Coldfield.—Shops and offices, Lich- 
field Road; Ashworth & Steward, Ltd., 276, 
Lichfield Road. 

Torquay. — Theatre and concert hall, 
Princess Parade; borough engineer. 

Tottenham.—Factory, Markfield Road; 
Stannite Automatics, Ltd., 1a, St. John Road. 

Tynemouth, — Houses (71); Whittal 
(Builders), Ltd., contractors, Pilgrim Street, 
Newcastle-on-Tyne. 

Warwick.—Old people’s hostel, Percy 
estate; Stuart Underwood & Partners, con- 
sulting engineers, High Street, Shifnal. 


John Knox, 


Manham Hill; 








